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THE ASSOCIATION OF CONSULTING 
ENGINEERS. 


THE inaugural meeting of the Association of Consulting 
Engineers is to be held next Monday afternoon in the Lec- 
ture Hall of the Institution of Electrical Engineers, to 
which we understand all practising consulting engineers are 
invited. 

It may be remembered that when the proposals to form 
such an Association were first made we took strong exception 
to the condition that a member must be a corporate member 
of the Institution of Civil Engineers, and also of ‘the Insti- 
tution representing the particular branch of the profession 
in which he practises. This condition has now been with- 
drawn, so far as compulsory membership of the Civils is 
concerned, and other conditions of a negative character have 
been introduced, to which we offer no objection. These are 
to the effect that’a member must not be connected with any 
contracting or manufacturing firm, company, or business 
with whom he may have occasion to deal on behalf of his 
clients ; he must not be connected with any engineering 
insurance business ; nor with any company or business which 
advertises or canvasses for consulting work. 

Among other restrictive conditions to which no serious 
exception can be taken are those which prohibit members 


from advertising for consulting work, or replying to adver- 


tisements for consulting engineers; and the receiving of 
royalties on any patented article used on the work for which 
he is acting as consultant, without first having the clients’ 
permission to do so. 

Some of the rules might, at first sight, appear to suggest 
that the Association disapproved of its members taking out 
patents, or of having any interest in a trading concern ; but 
when we recall the fact that the honorary secretary himself 
has taken out several patents in connection with wiring 
systems, and if we are not mistaken, is a director of a con- 
tracting company which undertakes wiring work in connection 
with schemes in which he is interested ; and other prominent 
members of the council are patentees of, and are interested 
in, the manufacture of apparatus such as electricity meters, 
it is clear that such a narrow interpretation of the spirit of 
the rules in an incorrect one. Indeed, such a restriction 
would have excluded men like the late Lord Kelvin and 


Prof. Ayrton, and would exclude such living celebrities as 


Edison, Tesla, Marconi, Sir Oliver Lodge, and quite a number 
of our most eminent professors of electrical engineering. 

Again, the rule as to advertising, and replying to adver- 
tisements, is perhaps subject to an occasional exception, for 
we remember that no less important a municipality than 
Johannesburg advertised for a consulting engineer, and that 
a partner of the firm of consulting engineers who were 
appointed is a member of the council of the new Association. 
That there is no inherent objection to publicity is evident 
from the beating of the big drum which has — 
the formation of the Association. - 
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__. We mention these points lest some of the younger members 
- of the profession might be deterred. from joining on account 
of the apparent stringency of the code of etiquette. 

' And what, after all, is the object of the newly formed 
Association ? According to some of the inspired articles 
which have appeared in the daily Press, the chief object 
would appear to be the “ protection of the British public 
‘from serious risks of commercial fraud.” 

_. We note ‘that “‘an eminent consulting engineer,” inter- 
_ viewed by the Standard, said “ this will afford a much- 
~ needed protection for the public, particularly for the humble 
"ratepayer in progressive municipalities.” 
The amount of claptrap of this kind which has appeared 
in the public Press, obviously inspired from headquarters, is 
almost enough to create a prejudice against, or aversion to, 
the Association-in the mind of the consulting engineer who 
is imbued with the true professional spirit, with its distaste 
for self-advertisement. 


’ The Times puts the matter a little more soberly when it ) 


‘says, “there can be no harm done to the general public by 
this action of a number of well-intentioned consulting 
* engineers who choose to set themselves apart by subscribing 
to rules governing the manner in which they elect to do 
‘their business.” It goes on~to utter a word of warning to 
those who-contemplate joining the Association, and points out 
. that those benighted specialists who may not be eligible for 
membership under the present rules may resent this presumption 
of a monopoly in the consulting business. 
. For our part, we see no objection whatever to any body of 
men joining themselves together in an association such as is 
proposed, if by so doing they think they can be of mutual 
- assistance in protecting their particular interests. We could 
only object—and we certainly should do so most strongly— 
_ in the event of the Association seeking to arrogate to itself a 
monopoly, and to conduct its operations in such a manner as 
..to be injurious to the interests of properly-qualified engineers 
- who are not members of the Association. To put the matter 
quite frankly, we look upon. the Association as a sort of 
trade union formed for the sole object of advancing the 
.. interests of its members, and this is the light in which it 
will ‘be regarded by those who are considering the advis- 
--ability ef joining it. If, incidentally, as its promoters claim, 
“it affords a much-needed protection for the public,” so 


. much the better, but it is no use pretending that anyone will - 


: join the Association with this object, and it is the veriest 
: «cant and hypocrisy to put forward the idea that this is the 
: principal object of the Association. 
The fact is that what has in the past been regarded as the 
special preserve of the consulting engineer has now become 

‘the happy hunting ground of poachers, among whom may be 

counted the engineers of machinery insurance companies, 

contractors and manufacturers, public supply company and 

municipal engineers, and the free-lances who are to be 

found in every industry. The new Association hopes to be 
- able to retrieve the lost ground, and claim it as the monopoly 

of its members, and to warn off all trespassers, who are to be 
- considered as poachers. A point which may need some 

elucidating is as to what means are to be taken to prevent 
_ them practising as consulting engineers. 

_- We cannot seriously contemplate a group of consulting 
engineers in immaculate top hat and frock coat picketing 
: the offices of a Borough Council or a factory in order to 

‘prevent by “‘methods of peaceful persuasion,” or otherwise, a 

‘non-society consulting engineer from carrying out his 

legitimate work, for which he may be more qualified than 
the pickets themselves. We at once dismiss this method as 
in the highest degree improbable. There is another method 
- by whieh the Association may seek to prevent non-members 
~ obtaining employment, and that is by circularising his 
prospective employers. This is the! method which is fore- 
--shadowed in the notices which have already appeared, and 
- ‘this view is borne-out by the official documents issued by 
'. the Association’s honorary secretary. We gather that one 


. of the-first duties of the Association will-be to compile a — 
‘list of members and circtlate this freely among public and. 


‘business institutions. The list will no doubt be accompanied 
‘by a note warning the recipient against. the employment of 
a reggae engineer whose name does not appear on 
the list. ; 
* “To do this would be to follow the ill-advised precedent 
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established by the Institution of Electrical, Engineers, but 


we think it is a somewhat dangerous course to take, to: say 


nothing as to its lack of conformity with the rules as regards 
advertising. In point of fact, if we cared to be hypercritical 
we should say that one of the avowed objects of the 
Association is to advertise its members en bloc whilst 
forbidding them to advertise individually. We have no 
doubt that the Association would consider itself justified in 


_ Sending a list of members to anyone who advertised for a 


consulting engineer, although individual members must not 


reply to such advertisements. We wonder if the rules would 


permit of the secretary underlining the names of those 
members who specialise in the class of work advertised for. 
If one reflects fora moment on this aspect of the matter 
quite a number of interesting possibilities suggest themselves, 
for after all consulting engineers are human beings. 

We suggest that this method of picketing by 
circularising is a dangerous one, for if a non-member could 
show that his lawful business had suffered, if, for example, 
he could show that he had lost a client, or a prospective 
client, as a direct result of the action of the Association, he 
would surely have a very strong case in a legal action for 
damages. A single individual would be at a disadvantage in 
fighting an association, so that a natural sequence to the 
methods proposed, would be the formation of a rival 
association of consulting engineers to combat the tactics and 


_ influence of the one in question. This we know has been 


already suggested, but we sincerely hope that this multiplica- 
tion of antagonistic sectional associations will be avoided. 

It is an open question whether or not this Association has 
come too late to effect the cbjects aimed at. If there existed 
a proper esprit de corps in the electrical industry, such an 
Association would never have been proposed. We can 
appreciate and sympathise with the hard lot of the consulting 
engineer, who, trying to adhere to a strict code of professional 
etiquette, finds himself in competition with others whose 
only-code is to get work by any means whatever, quite 
regardless of whether they are competent or not to carry it 
out. This kind of competition, however, is not confined to 
consulting engineering. What has happened in this depart- 


‘ment has happened in all the others, and the formation of 


the Electrical Contractors’, the Cable-Makers’ and the Manu- 
facturers’ Associations, are similar attempts to depart- 
mentalise the industry with a view to the prevention of unfair 
and ruinous internal competition and the poaching on each 
others preserves. All these things are the result of the 
lack of recognition of the community of interests which ought 
to exist between the various sections of the industry, and it 
is this which is making what ought to be a great and 
profitable industry into one in which it is scarcely possible 


. to make a profit, and one of which, in consequence, capital 


fights shy. 

The electrical contractors when they formed their Asso- 
ciation found that they were too late to prevent the manu- 
facturers dealing directly with the buyer, and giving to 
practically everybody the best trade terms. The best mutual 
arrangement that could be effected was that manufacturers 
should only give trade terms to buyers who had their own 
engineering departments. In practice, all this amounts to is 
that, if a buyer has a handy man who can erect a bit of cable 
or a motor, he is entitled to the very best trade terms, and 
neither a contractor nor a consulting engineer is afforded 
the slightest preference. The difficulty is that the various 
sections of the industry do not appreciate that’ it would 
be to their mutual advantage, and to the advantage of 
the industry generally, to recognise and acknowledge that 
every employer who earns his living in any department 
of the industry, contracting, manufacturing or consulting, 
is in the trade, and therefore entitled to better treat- 
ment than is accorded to an outsider who, being in 
a different trade, is, no doubt, amply protected by his 
fellow tradesmen, and cannot expect the electrical trade to 
protect him as well. 

. Until this community of interest is recognised, we shall go 

on as at present, in a spirit of antagonism and ruinous com- 

tition between not only the members of each section, but 
tween the members of different sections. 

This may be considered somewhat of a side issue, but it is 
not ; it is the root cause of the whole movement towards 
the formation of groups for the purpose of self-protection. 
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This ‘movement, whilst it has,-like all~ trade unionist 
systems, its good‘points, has also its pitfalls, one of which is 


the desire to boycott, coerce or intimidate a recognised -. 
member of the industry because he does not happen to be a — 


member of this or that group. We condemn this kind of 
thing when it occurs in workmen’s unions, and we cannot 
therefore consistently applaud it in Associations of Em- 
ployers. So long as a man plays the game, he is none the 
less entitled to consideration if he prefers to remain what one 
might—for lack of a better expression—term a non-unionist. 
On the other hand, if an Association is to be of real benefit 
to the class for which it is intended, it is essential that it 
should have the loyal co-operation of all who are eligible for 
membership. 


CoMMENOING with a pertinent comment 

Fore eae on the different attitude assumed by the 

Ohm.” average engineer as regards the output and 

- efficiency of his machines and his brain— 
so that, though he will cavil at small wastages in the former, 
he is content to use many cumbersome methods of calcu- 
lation—Mr. Carl Hering has recently discussed the direct 
and indirect advantages of the decimal and absolute systems 
of units, and shows how, by the adoption of a unit for a 
quantity hitherto expressed by no unit, a certain class of 
thermal calculation can be greatly curtailed and simplified. 
The adoption of “‘ home-made” units for various quantities 
—differing according to the views, needs and ability of 
various writers—has already led to endless confusion and 
loss of time, but the present “‘ thermal ohm” appears te be 
wholly useful. 

For the expression of static amounts of heat energy there 
are many units in vogue (large and small calorie, B.TH.U. and 
so on), but the important calculations. concerning heat 
transmission by conduction, convection, and radiation have 
no definite units. There is no definite unit of thermal re- 
sistance to heat transference by conduction; usually the 
reciprocal quantity “conductance” has been employed, but 
most practical cases involve a number of materials in 
“ series,” and contact resistances to heat conduction are often 
of prime importance (as in boiler tubes, for instance, where 
the “skin ” heat resistance is far more important than that 
of the tube metal itself). 

-If. the bodies concerned .are-in “ multiple,” their heat 
conductance’ is. a more convenient quantity than their 
heat resistance, which- should, however, be used in all 
cases of bodies in “series.” Taking into account the 
-various heat, area, and length units now in every-day use, 
there are at least 72. fairly rational units of thermal 
conductivity. 

In endeavouring to mend this state of affairs, Mr. Hering 
works from the ¢,¢.8. units, since these avoid all but decimal 


conversion factors in their relation to absolute units. The - 


absolute unit of transmission of energy is 1 erg per second, 
and the -practical unit, the watt; = 107 ergs/sec. Now, 
1 watt =.1 joule-per-sec., and if all thermal constants were 
reduced to joules, the complexity of heat calculations would 
ut once vanish. This suggestion is too revolutionary for 
immediate adoption. 

Heat flow may be calculated according to a thermal Ohm's 
Law, viz., W = 7/R, where W = heat-flow; T = tempera- 
ture drop, and R = thermal resistance. “Measuring T in 
degrees Centigrade (in the absence of absolute units), and 
w in watts,R is to be expressed in such units that the 
coefficient of the above equation is unity ; 7.¢., unit thermal 
resistance is: that: which’ allows 1+ watt flow per 1° C. 
temperature drop. 

For electric furnace and similar work, no better system 
could. be desired, and even in other cases, it is simpler to 
work in thermal ohms and watts, merely converting the final 
result to the old unit desired. 

Heat resistivity being tabulated for various bodies in 


thermal ohms per cm. cube or per inch cube, the total resist-— 


ance: of a block of material is RB = 7. L/s thermal ohms, 


where r. = specific resistance; 1 = length; s = section © 


(em. or inches being consistently used throughout). In in- 
numerable cases, the new system saves much time aud labour 


in designing or-comparing simple or composite heat-insulating 


A thermal ohm based on ¢.G.8. units is suitable fot inter- 
national adoption, and, as such alone, would be invaluable. 
The (gm.-calorie, Centigrade, cm. cube) unit is not absolute, 
for there is no heat unit in the absolute system. _ 

In Metallurgical and Chemical Engineering for December, 
1911, Mr. Hering gives the thermal resistivity of about 150 
substances in thermal ohms; the values range from 0°24 
to 3°0 for metals; 25 to 180 for bricks and stones: and 

250 to 5,000 for granular and fibrous‘ materials;‘and are 
thus of convenient magnitude. 


aS THE Westernising movement in China, 
pases aca to which we have made allusion here on 
several occasions, when discussing possibilities for future 


_ British engineering and electrical trade in that part of the 


world, has spread with a rapidity which is almost astounding 
to those} who“have been watching the course of events for 
some years past. That a vast awakening was taking place, 
and that it-;was improbable that the Chinese nation would ever 


again be able to throw off Western influences, has been recog- , 
nised, but few of us expected to see so complete an upliéaval * 


as the past few months have brought. .The Republican 


_ Manifesto issued by President -Sun Yat Sen, at* Shanghai, © is 


under date January 5th, contained a pronouncement of such 


. Sweeping alterations that are to take place if the present 


ambitions of the revolutionaries are realised, that we really 
have to rub our eyes to see whether we ourselves are awake 
or only dreaming. China has had her revolutions again and 
again on an enormous scale, millions have been slaughtered 
for this cause or for that, and the experienced student 
is sceptical as to what the actual state of affairs will be when 
the country has emerged from this latest upheaval. But 
one thing which seems to distinguish the changes of 1911 
and 1912 from previous contests is that the controlling 
force has been the increased influence of Western civilisation. 


With the causes of the change and the day-to-day news con-' - 


cerning the course of events, we, as a journal, have little 
concern, but we have a very direct interest in the-fact that 


- the- position of affairs has been materially altered from an 
industrial standpoint. We need indulge in no flights of the 


imagination to put before our readers the vastness of the 


opportunities that ought, when order has issued out of chaos, © 
speedily to present themselves for the attention of industrial . 
nations, and especially of those that have specialised, as we : 


have done in engineering and electrical schemes and under- 
takings. If Sun Yat Sen succeeds in his present aspirations, 


his party “will remodel. the laws, revise the civil, 
criminal, commercial and mining codes, reform the ’ 


finances, abolish restrictions on trade and comme ce, 
and ensure . . the cultivation of better ‘relations 


with’ foreign peoples . .-. than have ever been 
maintained before.” The Republic cherishes the hope of - 
co-operating “in the great and. roble task of building up ° 


the civilisation of the world.” The Manchus, says the 
President in his record of their misdeeds, * have retarded 
the creation of industrial enterprises,” and “ rendered 


impossible the development of natural resources.” To the - 
Republican, party, then, so long as it remains in the - 
ascendant, will fall the task of encouraging the development - 
of industrial enterprises, and the utilisation of natural: 


resources, and in the execution of so colossal a task, the 
engineer will, of necessity, be greatly in demand. In view 


of the present position, we think that British firmsand British - 
engineers and financiers should read again the half-dozen - 
articles that have been published in the ELEcTRIcAL REVIEW 


during the past three or four years discussing affairs both 


from the purely electrical and the general development. — - 


a8 of view. We have reason to know that a number of 
eading British engineering firms have taken preliminary 


steps which should enable them to take advantage of the - 
new condition of ‘things -before long, if only the diffi- 
culty of financing large undertakings can be met,.but; there - 


are’ many others who would do well to devote a few hours’ 


serious study t6 the subject of their own position in relation 


to the future of British engineering and electrical’ trade in 
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.°. HLEOTRIGITY FOR CRUCIBLE WORK... 


IN ‘eonnéotion ‘with shetallurgical . roceasés, the purity of 
product which is obtainable by the nse of electric heat 
has; been, great incentive to. experimenters. to, develop 


Fig. Types. 
a HELBERGER CRUCIBLE FURNACES. 

this side of electrical engineering to a very large. extent, 
and, within a comparatively recent’ period some most remark- 
able advances..have been made. . We are -already 
accustomed to the utilisation of, the inductive effect. in 
seme of the large furnaces which are. now. built for the 
working of iron’and steel and their. alloys with other metals, 


“Fig. 2._-INDUSTRIAL TYPE. 


but although the value of the. resistance furnace has never - 


been questioned, there has. been in some. quarters a tendency 
to. regard these not.as useful for conducting experimental 
work but for the larger; processes demanded in. actual 
manufacture. .That this is an altogether. mistaken view, 
especially _in. connection with metals which are non- 
ferrous, will be found by considering a new furnace 


* which, although comparatively | recently ‘introduced, has 


obtained for itself. a very considerable degree of attention 
both in Germany and in America. — This is the transformer 
crucible furnace made by Hugo Helberger, of Munich, one 
type of which is shown in fig. 1._ This, it may be mentioned, 
is.one of the smaller forms suitable for laboratory research, 
either in the factory or in technical or similar institutions, 
but it will be shown later that the same principle can be 
applied on amuch larger scale. 

‘The apparatus is composed of an alternating-current trans- 
former which may. be: operated .either on single-phase or 
polyphase circuits as arranged, and on any. of the usual ‘vol- 


tages and frequencies. ,.Connected to the segondary or low-.; 


cables to it. . In, working the. apparatus, the, melting. vessel, : 
is placed between the holding mechanisms, and'the upper one. . 


is:clamped down firmly. on to the crucible by means of the. ; 
hand-wheel or lever shown. LEneircling the crucible will be . 
seen two doors of: fireclay. which, when closed, completely. . 


surround the uctive-circuit, and thus conserve the heat, pre- 


‘i 


venting undue radiation. when the current is switched on. 


By means of the regulating switch the current, as.first. 


switched on, is not, at full. strength; it is gradually 
increased as the melting proceeds, the amount of . regulation 


necessary.depending onthe material which is being dealt. 
with. For example, in working. with Jead or brass, which 


are comparatively easily melted, a low 
- degree of heat only is needed, and, there- 
fore, the current strength through the 
crucible need only be of fairly low inten- 
sity, -It must, however, be increased for 
tin, zinc, copper, iron and steel, and also 
for silver and gold, while in dealing 
with materials such as platinum, quartz, 
glass, enamel, &c., a very high degree of 
heat indeed is necessary. It may here 
be said. that with these furnaces it has 
heen found ‘possible to melt quartz most 
efficiently at a high intensity, of current. 
A useful point: with regard to this 
type.of apparatus is that the principle 
holding mechanism only covers the 
melting vessel on the edge of the con- 
tainer, so that the contents can be quite 
easily observed. at any time, and facili- 
ties are given for adding to the vessel, 
as required, further material, and for 
stirring the contents. This is especially 
valuable when alloying operations are in 
progress. After a few minutes of con- 
nection with the circuit: the vessel, acting 
as an ohmic resistance, glows, and 
the contents’ melt, and this, while 
taking place’ under the immediate 
observation of the ‘attendant, ‘can “be 
observed without any annoyance due 
’ to heat radiation or gas fumes. This 

is. valuable inasmuch as thé process of melting can be 


placed under critical observation with the greatest ease, and’ 


the exact instant can be noted for making additions to the 
fusion without disturbing the process. In order to protect 
the graphite crucibles from undue injury, they are coated with 


Fig 3,—STEEL-workKs TyYPE.. 


a special’ prepatation, the formula for which is supplied 
the maker .of .the apparatus upon installation of the plant, 


aud in. this way the ordinary -crucible of commerce ean be - 
utilised, thus. making working expenses very low.. Figs. -2 


and 8 show some of the larger: furnaces-of this type) 


- 
? = 
&@g 
if 
j ay) 
tension side, of the transformer are two specially designed hee 
which grip the plumbago:or,.graphite crucible as-shown iin: . 
the «illustration, ;The, actual contact, is made:on.carbon,, = | 
surfaces. It .will,., therefore, be seen that .the transfornier. 
and .the, furnace formed, by, the. crucible form one .compact.., 
piece of apparatus ; and, moreover, the necessary, measuring 
instruments and. switchgear are also. combined on; the same, 
uirements, the only. thing.necessary being to, lead, the,» ; 
| 
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the third ‘beitig interésting inasmuch as two sizes'of furnade 


are combined, the one’ for large melts under ordinary com- 


mercial conditions, and the smaller one for experimental work 
or preliminary ‘investigations. ~This type of furnace ‘is 


‘useful for steel works in which alloys for special: purposes 


have to be dealt with. Such furnaces can be-set up in any 
place even where there is a wooden floor, and evidently it is 
not necessary for a chimney to be, erected as would happen if 
the ordinary coal, gas, or oil-fired furnace were adopted. The 
management of the furnace is extremely simple, and 
temperatures of more than 3,000° C. can be obtained. 
Special care has been taken to eliminate any complication of 
parts in order to render: the. furnace safe and- durable in 
working. ‘The individual parts are of exceedingly strong 
dimensions, and those parts which are liable to wear and tear 
are easily changed: ~The chief factor of expense is, of course, 
the transformer, and in this of course, the question of wear 
does not come into consideration. The Helberger furnace, 
therefore, presents a useful. solution of some of the most 
difficult problems in metallurgy, and is interesting. to 
the electrical engineer as being an extremely ingenious and 


practical application on.a commercial scale of the resistance _ 


principle. 


ELECTRIC POWER FOR THE. PANAMA. 
-CANAL.—I. 


‘By JOHN GEO. LEIGH: 


DurRiInG -the past:-twélve months rapid and;° indeed, 
phenomenal progress: has been made towards the completion 
of the great. maritime highway destined to unite the two 
oceans yet: separated. by the- narrow isthmus of Panama. 
To the salient features of- this splendid enterprise, it may be 
remembered, it “has already been’ my privilege to direct 
attention in the pages of the ELEcTRIcaL REvIEw.* 
On the basis of the work accomplished during 1911, th 
canal, so far as excavation is concerned, might be com- 
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A, power station; 8, Forebay; c, Penstocks 
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ugh east abutment wall; p, Axis of Gatun dam, 


‘Fie. .1.—@atun SPILLWAY DAM, SHOWING POSITION OF 


pleted, without undue pressure, during the early months of 
next year. From all divisions other than the Culebra Cut, 
the amount of earth and rock to be removed by- steam 
shovels and dump trains is but slightly over 8 million. cb. 
yards, while:that to be dealt. with by dredgers working from 
the two terminals hasbeen reduced about 18 million 
At the north end: of the. Culebra Cut, for about a mile, 
the excavation is practically completed, and by May next 
*“ Electricity and the Panama Canal.” ELEotricaL REVIEW, 


November 4th and 25th, 1911." 


MACHINERY 


work in’ this. section will “be ‘confined -mainly to-the 3:miles 
between Las- Cascadas: and Cucaracha, where’ there ‘will 


remain to be excavated about 11'million:ob. yd.. .Owing to 


the limited space in which:the steam shovels have :te work in 
lower levels, a noticeable.decrease oft output: must:hence- 


forth be anticipated... Nevertheless, thete is every reason to 


+ 
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Fie, 2.—Gatun SPILLWay Dam, SECTION, SHOWING 
RELATION, OF ADJACENT. PIER, TO. THE DAM. 


believe that by. July, 1913, ‘the. only digging required in ‘the 
Culebra Cut, or elsewhere’‘than at the canal entrances, will 
be the small ‘amount called for after removal of the™steam 
shovels, _- : 
Conclusions equally favourable: to’ the’ prospects of canal 
‘completion long: before the period commonly anticipated may 
‘be derived from consideration of the present condition of the 
constructional works. “As regards’ the locks, three-fourths 
of the concrete is already in place, the amount laid ‘at the 
close of the year being’ over 3,150,000 cb. yd. ; and reports 
no less satisfactory are forthcoming respecting the conditions 
of work on the spillway at Gatun, thé Gatun, Pedro Miguel 
and Miraflores dams, and the breakwaters and new décks at 
the Atlantic and Pacific terminals. « . 


Under these circumstances, and having regard to the -con- 
tinued rapid ‘delivery and erection of’ the lock gates and © 


similar structures; and the forward condition of the contracts 
for the supply and installation of: the machinery and electrical 


equipment required for. the operation’of the canal; it is not 


surprising that the Commission have felt justified in revising 
very drastically their former estimate concerning the approxi- 
mate date when the highway will be ready for nse. Based 
upon the report of a specially convened board, composed ‘of 


the engineers charged with the execution of the various — 


works in progress and contemplated, a ‘conclusion: has béen 
arrived at~ that, subject to certain reservations, the Canal 
will be in condition on July ‘Ist of next“year to permit the 
safe.passage of any shipping that may therrequire its use.’ 

The. more closely the Canal is studied, the'more conspicuous 
will appear the triumph of electricity in’ relation to it.‘ ‘In 
the construction of the locks, electrical energy hasibeen exclti- 
sively employed, and there can be no doubt. that to this fact 
must be attributed in‘ very large measure the’ rapid and 
uninterrupted progress of the ‘work,’ The! sathe power is 
being used extensively in connection’ with the etéction of the 


ponderous gates and other structural steel’ adjuncts’ to 


the locks, and, so far, with uniform success.” Most 
important, however, is the fact’that, with one quite mindr 
exception, all'the opérating machinery: of the~ canal—ttie 
heaviest ‘and’ most elaborate equipment. ‘of’-ite kind-“évér 


des 
forthcoming visit to the Isthnatis of £26°or members of 


the American Institute of hot-with-— 


out significance. The ‘party arrive’ at. Colon ‘on tHe 
25th inst., and leave for the United States on February 1st’; 
the midwinter ‘meeting of the Institute will be held during 
the {nterval,* and informal’ discussions: take’ place’ on the 


be motor driver. In: this cdnnéctidn, tHe 
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‘veyages t and fro. -A- more fitting. time for such a visit 
gould. not-have been. selected; for.-not, only will, the gathering 
synchronise: with the-inanguration of .what may. be. described 
fairly as the:final stages of canal, construction, but also with 
that of. work-pre-eminently .of interest to electrical engineers. 
: During. the ensuing ‘rainy-season. it will be netvessary to 
impound in what was heretofore the valley of the Lower 
Ohagres, but miust:- henceforth be known as Gatun Lake, con- 
siderable volumes. of -flood water. _.This»will inyolve. an 
appreciable. rise in the surface of the lake, and consequently 
demand ample precautionary measures to safeguard the im- 
portant: constructional work now in progress at the spillway 
entrance: - Up to a recent:date operations at this point were 
confined mainly to the construction of the concrete.dam, in 
egee-form with crest. on.the.are of a circle in place, which 
separates Gatun Lake from the concrete lined spillway 
situated between the east and.west portions of Gatun dam. 
During..the past. few months, however, the work has been 
considerably expedited, with the result that, at the end of 
December the substructure and the lower portions of the 
crest. piers outside the channel of flow, and of the abutments 
and wing and approach walls, were completed. As indicated 
in. the accompanying illustrations, the dam is 808 ft. long 

onthe crest line across the channel, 98. ft.-wide from heel 

to.toe;-and rises.69 ft..above sea level. On. it will be built 

piers and ‘the lake regulating. works, and between the former 

will be installed 14 gates, with sill elevation.at.69 ft., which 

will, it,.is; believed, give absolute control of the lake under 

he. great importance attached by the Commission to an 

early completion of the works.at this point is evidenced by 
the very precise programme which has. been prepared in 
relation te subsequent stages. It is proposed to close the 
sluice gates on or about May. Ist, so that by August 1st the 
lake. may. reach elevation + 50 ft. During May it is hoped 
to. place: all. the concrete.and. bulkhead closures needed. to 


force.the flood flow over.the central ‘portion of the dam at 


this elevation, as well as the racks, pipes, control gates, &c., 
in-the power-house forebay, adjacent to the. east. abutment. 
‘From .August. 1st to: the close of the year, the concrete- 
laying. force will, it-is anticipated, be employed mainly in the. 
gonstraction. of the hydro-electric . station. This. work will 
be followed, during the first three months of 1913, by the 
gompletion of the machinery.tunnel and the upper portions 
of. the crest piers, and,.after April 1st, by the placing of the 
last. concrete in the -sluiceways, the installation of the 
permanent machinery, and the completion of the dam. It 
is, -anticipated .that,- with normal. flow, the -lake will rise 
gradually. from ,+.50 ft. on. April 30th to + 69 ft...on 
4agust Ist. ; By-the.use of the curved crest line much of the 
velocity. of the water-passing over the dam will be destroyed, 
and,.with a view to the preservation of. the concrete lining 
of the spillway, additional positive check is provided in the 
form. of. masonry baffles set.up immediately below the dam. 

» Brief reference. must be made to the method. of 
raising and lowering the regulating. gates which are to be 
installed_in the Gatun and Miraflores spillway dams. All 


‘these. gates, 22 in number—built up of steel 


sheathing on a framework. of girders—are. identical in 
size aud. construction, travel. on roller trains placed in 
deep niches in. the sides of the piers, and are equipped 
with sealing devices to make.them watertight. Each will be 
48 ft, 35 in. long and 18. ft. high, weigh 424 tens complete, 
have a ratige-of vertical motion of 28 ft., and be. capable of 
sustaining a maximum head of 18 ft. . At each spillway, the 
operating. machinery will be placed in a tunnel 10 ft. x 8 ft., 
extending the whole length of..the dam. A chain will be 
attached to each side of the top of a gate, and thenée trayel 
over’@ sheave on the top of the pier into a pit in which will 
hang a guided counterweight... As the counter-weights on a 
set of two piers will practically balance the weight of a gate, 
the. operating machine need only overcome the frictional 
resistance. Each weight will be connected with its chain by 
a bronze screw, which will be operated vertically by a worm- 
wheel nat, motor-driven -by.a worm-——the.regultiag movement 
being:to raise orlower:a gate in~about two: minntés.- The. 
theserews; andsbe complédsdirect: to the: driving shafts. A: 
lumit switch, geared to each driving shaft, ‘witprevent-oxere 
travel:at: the two,endsof the*sorew, and: also 


allow the-motor to-be. reversed.at-the ends of travel-er. at 
any intermediate point, --For freeing the counterweight pits 
periodically from. .seepage . water, portable pumping: units 
will-be employed. Each. of these will. consist. of a vertical 
centrifugal ppmp, driven by. a.vertical induction motor, the 
two rigidly connected so that. the motor may operate under 
water up to a 30-ft. head. : 


(To be continued. ) 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corres, 's should forward their communi- 


‘cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in vur possession, 


‘Small Electrical Exhibitions.” 


With reference to the leading. article in your issue of 
December 29th, to my mind it is of little use beating the 
big drum and advertising generally by Publicity Com- 
mittees, &c., the use of electricity for domestic purposes, 
until it is the rule, and not the exception, for supply authori- 
ties to charge their customers for the energy used on a basis 
which will be at the same time both economical to the 
customer and on business lines to the supply authority. In 
other words, a load factor system of charging for energy for 
domestic purposes is essential if this class of demand is to 
be developed to anything like its possible dimensions. 

I agree with you when you say that the essence of the 
matter, as far as the personal view of the consumer is con- 
cerned, is, “I will consult some of my neighbours who have 
tried it.” This is, indeed, the pith of the matter. ~ 

Do the supply authorities do anything at all worth 
mentioning towards extending the uses of electricity to con- 
sumers already on their mains who, in the main, are lighting 
consumers? Even with existing apparatus, “expensive to 
buy, in many cases primitive in design, the potential demand 
is quite sufficient to.very materially improve the load factor, 
and certainly the financial ‘positions of © most supply 
The biggest obstacle to the development ‘of domestic 
electric supply to-day, for purposes other than purely lighting, 
is the method of charging adopted by the majority of supply 
undertakings in this country. 

Take my own case as a consumer. I -know of many 
devices which I-would immediately put to work in my-owti 
house if the supply authority were willing to supply me on a_ 
business-like basis, both as regards their‘own revenue and my 
own desire to.use current-consuming devices, where such are 
commercially possible. “I pay “now 6d. ‘per ‘unit, atid, -in 
addition to my lights, I have one or two other current- 
consuming devices, such as kettles, “electric iron, and so on, 
which, even at the price of 6d. per unit, are worth the cost 
of energy for the convenience they provide. 

I apply to the supply authority to: put me on a load factor 


- basis in order that I can use other devices, such as for cook- 


ing and heating, and they come along with the ridiculous 
proposition that I should pay them at the rate of £12 10s. 
per year per KW., and 2d. per unit up to the first’ 500 units, 
and Id. afterwards. 

This is bad enough in itself, but, instead of assessing the 
Kw. demand at my actual demand, they take the demand on 
the actual apparatus installed. When I ‘point out to them 
that I never use all my lights and all my other apparatus 
at one and the same time, and, therefore, my maximum 
demand ‘is not my installed demand, their reply is that if I 
wish to take advantage of their load factor system of 
charging I must remove or reduce the number of points and 
apparatus installed. 

As this is one of the companies who are very prominent 


on the Publicity Committee, and who forward me from time 


to time price lists of electricity consuming apparatus, I ask 


you, in the name of common sense, what is the good of © — 


exhibitions;- ¢ither by-manpfacturers.or, supply. authorities, if 
this-is:the sort of: attitude adopted. by-snpply authorities 
think=if yon -weuld~ -supply. 
authorities to adopt reasonable and businesslile--aaethods:: of 
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charging, you. not: find either ot 
meters or current-consiming apparatis behindhand in 
supplying the requisite apparatus at reasonable ‘prices. 


To show the sort thing-that supply authorities are“ up 


against,” as the Americans ‘say, the Gas Light and Coke Co. 
have: offered to install-gas pipes in my house and ‘fit in 
stoves, and the whole job works out at abont- 15s. per point, 
and if.I do not choose to buy the gas stoves, I can-hire them 
for a matter of from 3s. pee gtove per year. They, the gas 
company, send stamped reply postcards and envelopes to 
ensure a reply to their business-getting letters. They also 
send capable and polite representatives to interview one, and, 
in a word, they make it easy for the prospective consumer to 
take a supply from them, :_ Alas-!: that our electric supply 
authorities think it beneath their notice to take a leaf out of 
their Competitors: book, and, do. 

R. 


bed Imperial Telegraphic Communication.” 


Your reviewer (“ R. M. H.”) of the above book says : 
“As explained in the preface, the author has made’ large 
use of reproductions of addresses and articles contributed to 
the British Association, the London Chamber of Commerce, 
and various periodicals, extracts from speeches on the subject 
and Blue Books... With the help of these, and the promul- 
gation of his own views, he certainly makes his case to read 
justly.” . Anyone-reading this sentence might naturally infer 
that. the addresses and articles’ alluded to were somebody 
else’s rather. than -my own, and this is possibly your 
reviewer's notion, though I should have thought he would 
have known differently, as he says he is “one of those 
interested in the subject.” Certainly, I do not state in so 
many words in the preface that each of the separate parts 
which go to make up the book are reproductions of my own 
work, but the references are in each case given ; and to 
reproduce another’s .work without mention of the author 
would be so unusual and distasteful, that I should have 
thought—in the absence of a ‘specific statement of authorship 
in => instance—it might he fairly assumed that I was the 
aut 


‘I will not quarrel with “ R. M. H.” for finding it “a 


difficult book to review” (though ~ certainly it has isis 
reviewed at considerable length by others), but he’ further 
states “ it is difficult’ to foresee who will read it,” whilst also 
remarking “there are some, but they cannot’ be. many, who 
are interested in such a subject. Those who are irtterested 
would naturally read the book on ‘their own initiative with- 
ont any suggestion from a reviewer.” Taking these sentences 


in reverse order, does not the. last remark practically apply 


to any .book ? “ That which, precedes it, séems to me to be 
tantamount to saying that very few people are interested in 
important Imperial subjects and problems. And with regard 
to the first “ difficulty,” I cannot, of course, a: to know 


who will read my book any more than “ R. ,” but, in 


so far as the sales of a volume are any indication ‘of it being 


read, the number of readers must be considerably more than - 


your reviewer pre-supposes. 
However, the main purpose of this letter i is to disown the 
very unusual act that your reviewer has apparently attri- 


- buted to me. Many a book is made up of a series of repro- 


duced addresses and papers of various dates on the same 
subject by the author ; but it would be very unusual to make 
use of other peoples’ work in such a collection, and I 
certainly am not guilty of that little peculiarity ! 

When one has laboured for a cause more or less assiduously 
and continuously for a number of years, it is. naturally not 
quite in keeping with one’s ideas to be accused—even if only 


by inference—of ae. other ores work for, the purposes, 


0 a book. 
: “Charles Bright. 
Caxton House, 
1912, 
The.é Cole” Code. | 3 
Lal be gu it yon: cnt 


upon your ‘notice of. Cale Cede, which t convey 


“The price is 158, advised, you on: October 21st. 
“The code provides what ‘is difficult to find in others” 

représented by “half a code-word.’ It’ 

the value of These to include other half 
which represent a singlé word only. The niost_common- 
place but highly necessary words are also-not to be’ found in 
other codes and have therefore to be cabled at full: price ‘as 
ordinary words, whereas they ‘are coded from the “Cole” Code 


with a saving of 50 per cent. ‘Such words combined with 


phrases in common use permit of ‘messages being cabléd 

economically either verbatim or in a condensed form: ‘Those 

who use codes have experienced a difficulty ‘in finding ready- 

made «sentences which, when found, only ees 

convey the meaning intended. 

OP re, is only mentioned en passant. No prefix is 
‘The “ useful matter” not daly indludes banks: and places, 


but also a variety of words- and phrases, combined™ with “ 


variable figures. 

Is it a “mistake” to employ groups of pronounceable 
letters ? Certainly millions of such groups are successfully 
made use of daily, because of the great economy gained 
thereby. Artificial words are necessarily strange to the eye, 
but they may be made safe. The cable authorities who 
sanctioned their use should be the best judges of what they 


can transmit ; the new conditions coming’ into force give. 


preference in time to code-words. 

The five-letter code-words in the “Cole” Code have been 
earefully considered. They are uniform, Viz., they commerce 
with a consonant-vowel-consonant and terminate -with ‘a 
consonant-vowel or vowel-consonant syllable, and are thiis 
pronounceable. There is a two-letter difference in five 
telegraphically. The total number of words is small, ard 
substitution not at all probable. Assuming three letters 


correct, the other two may be discovered from the’ alpha-- 


betical arrangement. It is stated that the two-letter difference 
has not been complied with, as shown by the words “ sao 

sorci,”” “ comip,” “pomic,” It is evident, thou 
that to make Corsi into sorci, or pomic | into comip, a di 
ence in two letters must bé made, or an operator must make 
two errors ‘infive letters. Lastly, if the words were cot 
sidered objectionable, one’s own pet vovabulary could be 
used with the “ Cole” code. 

It is stated that the method employed to gain economy’ is 
confusing. If this refers to the suggestions for advanced’ 
coding in the appendix, this might appear so to an ordinary 
user. If it refers to the body of the code or to the manner 
inwhich a word and group of figures is combined in one code- 
word, it is misleading. There is no more’ confusion. itt: 
representing a. phrase. by half a code-word and the figures 
referring to it by another half code-word, than there i8 it 
using a full code-word for each, which is usaally done, with 
a loss of 50 per cent. in economy. 

But practice is better than theory. “An important: engi- 
neering firm in this country (I enclose name, &¢., to tne 
the assertion) cabled to their representative abroad (who 
never before used the “Cole” code) a’ message that’ would 
test to the utmost the reliability of any code. The'cable’ itr 
question was of a technical Harsictel, dealt’ with 96 items, 
and quoted no fewer than 66 fivé-figure prices. The message 
was condensed into 54 words by means of the “‘ Cole” code, 


effecting a saving of £6 as compared with ‘the’ nutierous 
codes possessed by the firm’ in’ question. On receiving the | 
written confirmation from abroad: it was found that not 


single error or misunderstanding had ‘occurred. Many highly’ 
technical messages have since been exchanged satisfactorily, 
which proves that the pei ate not unteliable nor the 


method confusing. 
Rugby, December 30th, 1911, 


Blectrieity in. the Textile 


in via issue of December 29th, 1911, ‘appears the follow. 
ing.:—‘t Phe Société Industrielle.de Malhouse is organising 
a number. of competitions, amongst:which i is: for. 
in toe ‘dyeing, and: textile 


Be glad i throngh your: 
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by arm to what extent? addition 
power, 46 the’ above-mentioned: trades, in, 
say," ‘Switzefland or “América, ‘where there ‘is plenty of water 
power’ generate | Ts ‘it ‘for: singeing, 


Let, 1912. 


one. of our; ‘readers will our. 


Textiles 


"Diesel Engines. 


EP Site noticed at times that there appears to be some. 
amount. of scepticism as to the steady running of Diesel 
engines, I am enclosing a portion of ‘a voltage chart. which 
may, be of interest to some of your readers. This chart ‘was 


o 


Hes 


-Teels ‘at 


taken off the main buses here (through a. step-down trans- 
former) during the 12 midnight to 8 a.m.,shift, the load up 
“to 7 a.m. being practically constant. The-only set running 
@uring that period. was a four-cylinder Mirrlees Diesel engine, 


Kent, 
2nd, 1912. 


“ye life of.a filament i seems to be one length to the maker 
and another to the user. Equally so, the “should be cost ” 


of an agency. to an employer and the ‘‘ will be cost” to the 
‘agent. At the’start of a New Year, when good resolutions 
‘are being made to be broken, many firms must be looking 


hack.on the battlefield, and in considering the slain during 
» past 12 months must be wondering whether. even some 
“the .victories won in the electrical contract world have 


oe left, them poorer than defeat. would have done, as well 


as discontent at results of hard fought battles lost. At 
these things the brain of a. well-meaning managing director 

e idea of again’ examining departmental works 
costs, and. turns to the outside ferreting departments, So 


-much has been written about internal management that there 


seems:to have-been little time to consider branch offices. 
Should I close that office or ‘work ‘it direct from the. works, 
shows a saving on paper, only-to: disappear in fact, - Should 
I run it,as an, agency or change the branch manager? No! . 
All my ‘branch. managers are above suspicion ;. they, with 
me, are the only men in the fitm not looking for 5 ‘o'clock. 
‘To work the district from here is no good. Did I not try 
it once ?- An inside man is no use outside. To a commer- 
cial mind the reason is obvious. Now, the question comes, 
what percentage cost should a branch office or agency be 
worked on? Whether employ agent or servant / ? 

~All representatives have a “ connection ”—on' paper. - To 
‘get a man who knows the ropes is comparatively easy. To 
get one whoge friends are buyers or owners means lifting the 
percentage cost on all orders obtained. Such.a.man naturally 
commands more salary and larger expenses. Do the extra 
orders warrant it ? My chairman ~{so appointed on account 
of his technique, | be it, only whispered) suggests raising 
prices and” pressing “ superior ‘mariufacture.” “Branches are 
notified (in my. absence ‘abroad ): of change in price lists. 

Managers hastily write ‘by return,“ Purther per :cent. 
“off lista: not enough to save thismonth’s:crop:of inquiries that 
sate passing,” “Other ‘suggestion: :admitted..on.- all: 

The typist evidently made a mistake iri writing’ “down” 
for: 


through-thabitoy On’, to! the - 


works, ‘this ‘troublé“ is but’ one’ of many’ requiring to be 


straightened out by me.: So the: fact is plain, generally 


speaking,-I and managing directors-of other firms with me, 


must rely on’price, asstiming our ‘men are workers.. The 
question which one certainly does not see asked in print and 
one which most directors are interested in, is what should-be 
the ‘cost in percentage on orders obtained ? 
~ Of course, it-will vary with the local conditions of transit, 
goods: and passenger, “cutting,” profit obtainable where 
“specified,” loss where there is .a fair field and no favour, 
and also on turnover. 
Perhaps-some of your peers may have something useful 
to may on this subject. 


‘Electricity in the Home. 


The amusing article on page 852 of the ELECTRICAL 
REvIEW, on “Electricity from the Consumer’s Point of 
View,” may be supplemented by the following, which I have 
received from an old friend living in London—a consumer of 
the Notting Hill Company, I think. He says :— 

‘I am much taken with electric cooking, and should like 
to establish it here. There are two difficulties—the hot- 
water system and the fire for the servants to sit by in the 
evenings in the kitchen. It seems to me that, although the 
electrical cooking may be economical in itself, in practice it 
amounts to running the kitchen fire as well.” 

It must be admitted that there is much in this criticism, 
which comes from a distinguished civil engineer. I have 
replied giving him some details of the Therol heater from 
the ELEcTRICAL Review, September 10th, 1909, p. 415, but 
I have received no lists, and do not even know whether that 
promising device is. on the market in useful sizes for a large 
house. I have also given him data as to radiators. But the 
moral, appears to be this.. Why. do not those who sell or 
exhibit cooking apparatus co-operate with:those who can help 
to draw the kitchen fire completely ?. How is the ordinary 
consumer to know? And, at present prices, will he install 


Costissima. 


when he does know? Surely our industry is very kind to its _ 


rival. 
J. W. Meares. 
Calcutta, December 20th, 1911. 


Certainly, the: “'Therol system: is on. the market. 
Regarding the difficulties mentioned : by ‘our. correspondent, 
the solution adopted by Mr. 'W. W. Lackie’for his own house, 
noted if a recent issue of the ELECTRICAL’ REVIEW, may be 
recalled. Mr. Lackie uses electricity:for cooking, &c., and for 
heating the honse and providing hot water he has installed 
an-anthracite stove. An electric boiler:capable of supplying 
the need is described elsewhere in this issue.—Eps. E.R.] 


Capital-and Labour. 

As a constant subscriber of your journal, rather a long 
one, too, I was glad to see your open letter.“ But your charge 
against Trade Unionism is such that a protest ought to come 
from some-one. One always notes in’ your journal that 
‘where the men come into conflict with the employers, the 
‘men are always wrong. You condemn, ‘and very strongly, 
the present lock-out in the cotton trade,:and the cause 
thereof. Yet the other week you had*a' leader on the 
mei a shall we say, of the E.C.A. to force every contractor 
into their Association. When trade unionists try the same 
methods, they are wicked agitators. Yet,methinks, I have 
never seen Mr. Tate described as such in your journal. 
But where is the difference ? To be fair, you were against 
the project, but if the principle is rotten: for one class of 


‘individual, why not for another ? You also say that Capital 


and Labour should go hand in hand, just like little kiddies to 
school. Very pretty, but what do we find’? The E.C.A, in 
London is very strong, and, therefore, to show that such 
a pleasing state should exist, is attempting sto bring about a 
standard rate for wiremen that is below the te nised L.C.C. 
and trade union rate. The latter rate-is 9}d. per hour 
fixed at a joint conference between saab oe.» of the 
‘L.C.C:;. the Electrical Trades Union, and the Contractors 
of: London, over a decade ago, and before. the E.C.A. 


_ existed. .. Yet. the E.C.A, have: a,card:printed-which.says 
he rate of. London is 9d. per hour for wiremen.:.A member - 
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of the Electrical Trades Union, if he is known as such, gets 
outed by the majority of the employers ; not only that, Mr. 
Editor, but we are faced with an attempt to reduce our 
wages, even if things, rent, commodities, &c., have, as you 
‘I know a case of a man who for more years than’ he cares 
to remember has worked for a certain firm. Not, perhaps; 
a brilliant workman, but a sober and just one, good enough 
to be paid for years even more than the L.C.O. rate... He 
became .a member of our Union, and after some time a 
branch official. This became known, and, of course, he had 
to go. “Nothing in,” he was told. . Now, this firm are 
Government contractors, and as such have to pay L.0.C. 
rates ‘of wages to their wiremen (not the E.C.A. rate be it 
noted), or else, if found out, go off the list. Now this 
common. wireman. has evidence which,. he says, can be. pro- 
duced to-morrow, and if placed in the right quarters.(the 
E.T.U.) would, the chances are, mean the pen being put 
through this -firm’s name. “Government work may or may 
not pay, but it is an asset at the top of a firm’s notepaper. 
But this man won’t give the information, not for fear of 
the E.C.A., strong as they are, not-for fear of himself, he is 
not without a pound or two, but for sentimental reasons, 
and because he thinks his old ‘firm more sinned against than 
sinning. Yet men like this Trade Union wireman are the 
scum of the earth; and thé employers: are the salt. That is 
where men like myself fear you are’ the least little bit one- 
sided ; but. I will say that the ExkcTricaL Review has 
always treated my branch with absolute fairness. - 


Anything of note taking place ‘you always have space for, - 


and, in thanking you for this, I feel that if-our employers had 
more of the same spirit this electrical world of ours would be 
a far happier place, and, I think, a. better.paid place for 
both masters and men. 

W. J. Webb. 


(Electrical Trades Union.) 
Fulham, 8.W., January: 7th, 1912. 


[ We fully appreciate our correspondent’s reference to our 
treatment of information received relating to his branch of 
the Electrical Trades Union, and we hope that he will never 
have any occasion to suggest unfairness on our part. It 
seems to us that he is in agreement with us that Capital and 
Labour should go hand in hand. We are not sure whether 
he suggests that we have called Trade Union wiremen ‘the 
scum of the earth,” and the employers ‘ the-salt.” - Strongly 
as our views may have been siated, we are not accustomed 


to use abuse against either a class or an individual. 


If it has happened that we have more often agreed with 
the employers, it has been because the points in the various 
quarrels between Capital and Labour have, when duly 
weighed, convinced us of the terrible danger in which this 
country must inevitably stand if Industry—call it Capital if 
you will—is to be taxed up to the hilt, and also continually 
faced with increasing demands from workers who appear to 
imagine that there is no limit to the burden which -Industry 

If we are one-sided, we are so by conviction, but we re- 
cognise, too, the rights of the worker, the dignity of labour, 
and all its /egitimate claims—also the freedom of the individual 
—and we hold that these will not’ be preserved by killing 
the goose that lays the golden eggs, or by forcing men and 
women into Unions against their inclinations. . CED 

Our correspondent uses our leaderette of last week as a 
peg whereon to hang many things. . Let us be content with 
a reference to his fancy that we deal out one kind of treat¢ 
ment to the E.Q.A. and another to the Trade Unions. The 
former sought to coerce ‘‘every contractor into its Associa- 
tion.” The latter seek to,coerce every worker into their 
Unions. Wherein has our treatment of the two cases been 


inconsistent: P—Eps. E.R:] 


Railway Rates on Electric: Heating Stoves,—It-is 
announced in the Zunden Gazette: (January 5th)'that application 
has been-made to the Board of ‘Trade ‘by’ the various railway com: 

panies of Great Britain Iréland* to: include electric heating 
stoves fn Class 4. -_Notices of objection, if any, must be made within 


. the weight of the arms, gear,.&c., was balan 


4 


PROCEEDINGS OF INSTITUTIONS: 


An Antomatic Starting Deviee for Asynchronous Motors, 


(Discussion on paper read before the INSTITUTION OF ELECTRICAL. 
ENGINEERS, Birmingham, December 13th, 1911. For abstract of 
_ paper see.our last jssue.) 


Mr. A. Linpsay Forster remarked that ‘in designing governors 
in which the operating weights were on axes’ parallel to the rotating 
shaft it was necessary to consider the effect of any change in the 
rate of motion, because such change affected. the equilibrium 
established between the centrifugal: foree’ of the weights and the 
spring which opposed it. ‘In fig. 1 the weight of the brush arm, 
while centrifugally opposed to that of the governor weight, acted:in 
unison with it with regard to inertia and momentum. ‘If the 
direction of rotation was reversed, the effect would be reversed, and 
it would be interesting. to know :whether the author: found that - 
with a reversible motor he noticed a difference betwern the per- 
formances in thé'two directions, ‘When starting a machine which 
offered a constant torque, these. effects’ would not be of as muchy 
importance as they might be where- the torque was variable, under_ 
which conditions the rate of acceleration would also be variable. ~. 
Dr. 0. C. GARRARD said that the invention should find many= 
useful applications, especially where three-phase motors were to’ be~. 
started by totally unskilled people, but he did not think the‘appa- ~ 


ratus would ‘supersede the ordinary starter in large-works, whereé:: 


the motors were usually started by a skilled person, and he doubted 
whether‘ the apparatus was cheaper than slip-rings and a rotor. 
starter: He thought the author had limited the usefulness of the 
paper by an unnecessarily mathematical treatment. -In order: to 
achieve success in any electro-mechanical appliance it was necessary 
to keep the working forces large in comparison with the friction. 
With the author’s device a certain speed corresponded to a fixed 
position of the centrifugal arrangement, which’ put a fixed resist- - 
ance in the rotor circuit independently ‘of the torque required’ to 
drive the load at that speed. Jt seemed to him that if the starting 
conditions were very different from those allowed for in the design, 
complications might arise. 

Mr. N. PENSABENE-PEREZ, in reply, said that in actual practice - 
variations of speed, owing to the inertia of the motor itself and 
the machinery driven by it, were too slow, and the stored energy 
of the moving weight too small to appreciably produce any of the 
effect mentioned by Mr. Forster. . He had recently tried the case 
of a self-starting motor driving’ a dynamo ‘fully excited, on which 
the current was suddenly varied while starting, but no special 
fluctuation of the motor starting current was observed, owing to 
this sudden change of load torque. This was found when running 
in either direction. With-the exception of the moving weight, all 
ced, and this explained 
partly why the phenomena mentioned by Mr. Forster were no’ 
noticeable in practice. He could not agree with Dr. Garrard. that 
in larger motors handled by skilled persons the usual slip-ring 
motor and starter could: not be superseded -by the self-starting 
motor. It was, of course, only reliability and cheapness which, in 
time, would decide this point, and from either of these points of 
view the balance was in favour of the automatic self-starting 
motor. No unnecessary mathematics were used, and. all the 
formule arrived at were necessary for the graphical solution given 
in the paper.’ In cases where the load torque expected was smaller 
than the actual torque to be dealt with, the apparatus described 
could be easily adjusted by a simple arrangement which would 
prevent the contacts going all the way back under the.action of 
the spring. By this arrangement only a fraction of the resistance 
was used for starting, and thus a larger starting torque was 
obtained. 


Magnetic Apparatus for Testing Endurance. - 


Art the meeting of the Birmingham Local Section of thé Instrrv- 
TION OF ELECTRICAL ENGINEERS,’on December 13th, Prof. Gisbert 
Kapp, Past President, gave a demonstration of his magnetic 
machiné for testing the endurance’ of ‘steel and other metals. He 
said that ever since Woehler’s timé,; now half a century ago, it was 
known that metals become fatigued, that is, their strength is 
diminished if subjected to rapid ‘repetition of stress. Steel might 
support quite sdfély a load of 15 ‘tons to the square inch if con- 
tinuously applied, but if such aloud’ were repeatedly put on and 
taken off, the steel ‘would become: fatigned and finally break: 
Machines for putting alternating loads ‘on test pieces were also 
wellknown, but in the machine’ Hitherto used the application of 
the test: load was purely mechanical, and could, therefore, only take 
place at a moderate frequency.- Ifthe problem was to find ‘the 
effect of some millions of applications of stress the process naturally 
took a very long time. In the machine which was exhibited to 
the meeting the application of the stress was by means of -an 
electro-magnet energised by an alternating current. at the rate 
ef 100 stresses a second, and it was thus possible to subject 
the test piece to a million stress applications in about thred 
hours. The time required to find out whether or not a material 


_-was suitable ‘for machinery where high:: speed and* great 


mechanical stresses occurred Was thus considerably shortened. By: 
testing samples of steel, iron and copper’ for’ strength, Prof. Kapp’ 


found that in only two samplesof common iton could any fatiguebe _- - 
discovered when the stress was kept witlin the moderate lithite’of 


5 to 6 tons (3 square inch, althoughsome 
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“tt however, the stresses were. raised. the .values_ which 
prevailed in modern High-speed and -built machinery, the 


effect of repeated application became very noticeable—in other _ 


words, there was fatigue. He showed a test piece of steel, which 
in a length of 3 in., had under the repeated applications of a stress 
of only 15>tons to the square inch, lengthened by 7% in., and if 
left in the magnetic machine, would, undoubtedly, have broken 
under that.stress. - The machine was just stopped in time to prevent 
actual rupture. Yet-.only 180,000 stresses had been applied to this 
test piece. A test piece of the same steel which had not been 
treated in the magnetic machine broke in an ordinary testing 
machine with a load of 26 tons to the square inch. It was thereby 
clearly demonstrated that fatigue was-a real danger.. If the 
material were subjected to fairly high and often-repeated stresses of 


6or 6 tons to the square inch, there was practically no change in ~ 


, the’ strength of the scam no matter how long it had been in 
‘service. 


Institution of Electrical Engineers. - 


As there appears to be some misapprehension as to what happened 
at the special meeting of Members, Associate Members and 
Associates, held at Birmingham on November 22nd, 1911, Mr. H. B. 
Matthews, hon. secretary of the Birmingham Local Section, has 
forwarded to us a copy of the resolutions, which were passed at 
that meeting. They are as follows :— 

1. Proposed that proposed 


Articles should be substituted. 

2. Proposed that Article 14 should read as follows: ‘‘ Every 
candidate for election or transfer to the class of Associates shal) be 
a person of good education, who, although not eligible as a Member 
or Associate Member, in the opinion of the Council is so connected 
with the applications of electricity that his admission as an 
Associate would;-in the opinion of the Council, conduce to the 
interests of the Institution.” (Change indicated by italics.) 

3. Proposed that new Article 15 and all salggence to Licentiates 
should be deleted. 

4, Proposed that new Article 15 should read as follows :—‘‘ Sub- 
scriptions be not raised to existing members of any class, and that 
subscriptions of new members of any class joining after July Ist, 
1912, or transferring after July Ist, 1913, be aceording to the new 
echedule as far as London members are concerned, and at the old 
rate for members living more than 20 miles from the Institution 

that in new Articles 66 and 69 the clause subject 
to ‘the: sanction of two extraordinary general meetings be inserted. 

6: Proposed that the final decision of-the Institution should be 
taken by a postal vote of Corporate Members in the British Isles on 
the leading points in the preposed uew Articles of Association to 
which exception has been taken. 


Small Electricity Supply Undertakings. 
By Percy A. A.M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, Dublin, December 14th, 1911.) 


THE supply of electricity to small towns and villages which has not 
made much progress since Mr. A. B. Mountain dealt with it eight 
years ago, is well worthy of further consideration under the 
-improved conditions which now obtain. -- 
merating plant and mains are now cheaper, and therefore the 
annual repayments of loans are reduced ; working ‘costs. are lower, 
the output is likely to be greater owing to the reduced cost of 
ion by metallic-filament lamps, and better profits may be 
; ‘ Under present conditions, electricity can ‘be generated 
joually at a price with which the large supply companies can hardly 
compete. Except when cheap water-power is available, which is 
seldom the case in the United Kingdem, the choice of generating 
plant for an area with a population between 1,000 and 5,000 will 
usually lie between suction gas plant and Diesel oil engines. 
Where the capacity of the plant does not exceed 100 8.H.P., the 
former is at present unquestionably preferable. 

A Storage battery is indispensable, and the makers, as a rule, will 

maintain it at its rated efficiency for an annual payment of about 
74 per cent. of the initial cost. Generally a p.c. two-wire 220-volt 
system of distribution is suitable, but.where the area is very small, 
110 volts may be preferable, the extra cost of copper in the mains 
being set off against the greater cost of a battery having twice 
as many cells of smaller capacity. With 110 volte the use of bare 
copper feeders, instead of insulated cables, may be considered. In 
view of the excessive cost of underground mains to distribute over 
a thinly populated area, every effort should be made to obtain per- 
migsion to use overhead mains. 

As in most cases the number of lamps in a house will not exceed 
six, and the average will be about four, small consumers may be 
profitably supplied at a fixed contract rate per annum, dispensing 
with meters and saving both capital and working costs. The 
latter should not exceed 15d. per unit generated, and the total 
costs, including all standing charges, could be kept at or below 
, 29d. per unit, A flat rate tariff of 6d. per unit should, therefore, 


yield - a -profit- and-satisfy the consumers: ~The & Of 16-0.P. 
metal lamp burning for 1,000 hours per annum Will then be_ 9s. 
The generating costs will ‘be about £13 per anuu r 100 such, 
Jajaps connected, gnd after allowing for 4 rent, tates. 


new Article 12, Sub-Section (D) - 
should be deleted and that Sub-Section (D) of Article 12 of existing - 


folder.or binder is used, 


vand taxes, management expenses and-special chargers, the gross 


profit will be about £30 per annum per 100 lamps. While in the 
case of larger houres the owners will not accept a contract on the 
basis of 9s. per annum per 16-C.P. metal lamp connected, it is not 
difficult to draw up agreements for the supply of large installa- 
tions, including domestic utensils as well as lamps, on the contract, 
system. The necessary installation work in small houses should be 
covered, using wood casing, for 8s. or 10s, per point, including 
switches and ceiling roses; the wiring would remain the property 
of the undertakers, the tenant being charged a rental in addition to 
the contract charge for electricity. All payments should be made 
in advance. 

The undertaking should be carried out at the smallest possible 
outlay, the generating station being on a central site, and the size 
of the plant being based on the estimated demand for the first two 
years only. 

In the case of small towns, of populations from 5,000 to 15,000, 
the same principles apply in the main. A fairly large power. load 
may ultimately be developed, but, in the first instance, it is wise 


‘ to consider only the lighting demand for the first two years. 


Diesel engines have the advantage that they can be started up and 
put on full load within two minutes (the author has seen a 100-KW 


_ set started and fully loaded in 28 seconds) and can take an over- 


load of 10per cent. They are also very economical on light loads : 
but when the output is less than 100 B.u.P. the balance is in favour 
of suction gas plant on the score of first cost. _ 

There is little to be gained by the use of the three-wire system at 
440-220 volts, unless a reasonably large power load is expected. It 
is probable that the demand for heating and cooking purposes will 
increasé much more rapidly during the next few years than it has 
in the past. 

A small central station was erected 21 years ago to supply the 


town of Galway, with two water turbines developing 75 B.H.P.each . 


The mains consisted of bare copper tubes enclosed in 6-in, sewer 


pipes, and supported every 6 ft. by earthenware insulators, the _ 
pressure being 120 volts. The author recently inspected a number ~ 


of those tubes, and found them aeeics ina remarkably good 
. state of preservation. 

In 1907-8, three new feeders were installed, consisting of copper 
tubes carried by porcelain ring insulators in fibre conduit; these 
have given excellent results, ~Each conductor carries 200amperes 


’ at 800 amperes per square inch, and the total cost of each feeder 


averaged about 7s. 6d. per yard . of trench, being, therefore, con- 
siderably less than that of insulated cables. During the past ten 
years, four separate batteries have been installed, all of which are 
maintained by the makers on a 10-year contract, and are in good 
order. In 1909; the author erected an overhead line to a small sea- 
side suburb 17 miles away, of bare copper cable, costing in all £631. 


The services cost £127 (exclusive of meters) to 65 consumers, thus .- 
averaging £1 19s. 1d. each. The lighting connections aggregate 


1,194 equivalent 80-watt lamps, and the heating apparatus 9} Kw. 


; 49 consumers pay by meter at 5d. per unit, and 19 pay under 


contract. 

The average revenue per 30-watt lamp connected, over 12 months, 
was 68. 11d. in the case of the flat rate consumers, and 7s. 10s. in 
the case of the contract consumers, showing a revenue 13 per cent. 
higher for the latter than for the former. Similar figures for 
business premises in the town are.7s, 4d. flat rate, and 10s. contract. 
A study of published statistics of 51 undertakings in towns having 
a population of less than 15,000 shows that the average revenue 
per unit:sold should be not less than twice the working costs per 
unit sold, to ensure a reasonable profit on the working. Of the 
51 cases, 26 were municipal undertakings, of which only eight 
showed a surplus, while 25 of the private undertakings showed a 
surplus: but the net profits represented only 1°2 per cent. on the 


capital, and thus the results did not indicate very satisfactory 


business. Forty of these undertakings use a three-wire system at 


: £60930 volts or thereabouts. The power load has made very little 


way. 


The Electrical Engineering Laboratory at the Heriot-Watt 
College, Edinburgh. 


By Pror. F. G. Barty, M.A., F.R.S.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Edinburgh.) 


ALTHOUGH the electrical engineering laboratories in the Heriot- 
Watt College have been-in existence for many years, a recent and 
large increase of space has necessitated a complete rearrangement 
and reconstruction. 

’ The rooms include an elementary laboratory, separate rooms for 
direct and-alternating current machinery, a photometer room, a 
room forstandardising and testing work, a small room for chemical 
work, a museum and drawing office, a battery room, a workshop, 
and a private room for the staff, while another room will be’avail- 
able in the future, 

Students work in groups of two, but for many advanced experi- 
ments three workers are often able to do better work than two. 
Text-books for the laboratory are not used. A detailed description 
that does not fit the apparatus is of little value, and even if the 
head of the laboratory: writes his own text-book, he is thereby 
restricted from modifying his courses. For the more elementary. 


work, I have cut down the instructions to a single quarto page, of a4 


size to fit the laboratory books; “For advanced work, the com 
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‘has five cells of 1,200 ampere-hours output. The second has 60 
cells of 350 ampere-hours, and the third has 120 cells of 40 ampere- 
hours. Also the town supply at 230 volts and 460 volts is on tap at 
many places. 

It was found that with only eight cables 34 steps could: be 


obtained, ranging from 4 to 130 volts, _ These eight leads are. 


brought into every room, The first three leads give 4, 6 and 10 
volts, and are connected to the large cells by heavy metal strips for 
large currents. The other cells, connected in series with these, dis- 
tribute through lighter strip, gauged to carry 100 amperes, The 
material is aluminium strip, 1 in. x } in., set on edge and supported 
in'the ‘slots of teak bedrers hung from the ceiling or fixed in the 
walls. The ‘slots are insulated by troughs of micanite. .Con- 
tection to switchboards is made by copper strip bolted to the 
aluminium. 

The small battery of 120 cells distributes by a multiple telephone 
cable of 23 wires, feeding the photometer-room. and the special room 
for standardising work, research, and elaborate bench experiments. 
To connect this to its fuseboard, thick lead wire is soldered to the 
Ings and rises, supported by insulators, well above both tiers of cells. 
Single No. 18 lead-covered wire is soldered to the lead wire, and the 
joint is protected by a sleeve of india-rubber tubing, sealed at both 
ends with acid-resisting paint (fig. 1). To allow of continuous use 
of a uniform voltage this battery is charged in two halves, and 
either half can be independently charged, leaving the other for use 


up to 120 yolts. The batteries are charged through lamp resistances 
from the town mains; but as the five large cells are more exten- 
sively used, they are given a periodic special charge from a low- 
voltage dynamo, - The cells are all charged in series, and no doubt 
some get overcharging ; but as the last battery endured for 10 or 
12 years under a system no less severe, it is clear that no great sav- 
ing could be obtained by any device, no matter how -uniformly 
it caused the cells to be worked. It is well to use cells with 
plenty of lead in the positive, and I find that for this purpose the 

‘pattern with a solid centre grooved at the sides lasts much longer 
than any fancy pattern or. plugged type. 

, In all necessary rooms, four wooden straps were carried round all 
the walls, which serve for attaching switchboards, either perma- 
nent or temporary, galvanometer stands, brackets, or any 
appliance anywhere, A 12-in. board forms a complete belt for the 
attachment of cable to the switchboard. 

Practically the only furniture is worktables and cupboards. As 
these may be moved into new places, they have been made of 
standard size. All movable tables are four-legged with one leg 
adjustable, to provide against inequalities.on the floor. 

I have endeavoured to standardise terminals, using three sizes— 
voltmeters, 5-ampere size, and 50-ampere size. To a large extent 
three sizes of cable are used to correspond with the terminals, 
voltmeter wires being V.I.R. flexible, and current wires being the 
braided flexible used for brush connections on dynamos. These are 
finished with brass ends to fit the terminals. The cable ends are 
very cheap, being merely a short piece of brass rod driven a little. 
way into a short. piece of brass tube. The stranded wires are 
sweated into the tube, and a short piece of india-rubber tube, 
previously. slipped over the cable, is drawn down over the brass 
tube to prevent the brading from coming loose (fig. 2). 


The elementary room was required to accommodate some 50 
students, or 25 benches, 

‘ Most of the instruments employed are of the wall pattern, and it 
has been found very convenient to use them as such, Down the’ 
centre of the tables runs a partition of two stiff beams, and at short 
intervals on the upper béam are pairs of pins at standard centres. 


ponding, te the pins, and india-rubber pads at the back.’ With 


All instruments are mounted on wooden boards; with: holes 
hig 


inexpensive arrangement an instrument can be.set in:place or — 
changed at once, the bench is kept more clear,-and the scales. are in 


the proper position for reading. . The instruments-are compactly 


stored in the cupboards by pushing the boards vertically, into racks : 


or slots along, the shelves, and the range of the instrument being 
painted on the edge, any one can be, picked out quickly, Heavy 
leads of aluminium. strip. or. bare co reds;..No. 6. 8,W.G.,)run 
along the top of the partition, On each bench below is fixed'a 
with two-flexible leads which -reach. to the «rods: and clamp 


fables at the end of the room are fitted with both current and 
potential leads, and a.230-volt: supply to allow for. special experi- 


ments... In setting out-dynam¢s and motors, to-simplify: wiring and- 
an of variety of function, a combination: of) permanence and. 


Many years ago:I set out the dyi room‘ 
tthe then University College of Liverpool with two: parallel 


pairs of slotted rails, set flush with the floor in beds of ‘concrete, 
and all slide rails were miade with’ bolt centres to fit them. Any 
machine.could be set down anywhere in ‘line with; or parallel ‘ to, 
any other for direct coupling or belt drive. After trying éther 
arrangements and seeing many laboratories, I decided that: nothing 
was better than the flush: rails,’ and) Ib have gone back -to this: 
system. There are three rows of’ machines ; two:rows are set on 
the slotted rails, and the, third row consists of permanently fixed 
sets, but on occasion these can drive or be driven by machines on 

the centre row by a belt. 

The machines in the direct-current room are of various sizes, 
froma 2}-H.P. motor, mostly used for beginners and for donkey work, 
up to a 60-H.P. motor and dynamo. They include a 10-H.P. four- 
pole: motor. for 460 volts,-by Bruce Peebles, with two commutating 
poles and skewed main poles; a 10-Kw.-two-pole dynamo “by 
Siemens ; a 27-H.P. motor used for driving dynamos ; adirect-coupled 
20-H.P. set by the Electric Construction Co., each wound for 460 
volts ; a 60-H.P. motor. for 460 volts, and a 40-Kw. dynamo for 230 
volts, also made by the Electric Construction Co., to show the 
properties of high-speed machines, at 2,000 R.p.M.; a British 
Westinghouse 15-H.P. machiné for 460 volts, capable of working up 
to 25 H.P. for half an hour; and a 25-H.P. British Westinghouse 
traction motor of normal kind complete with gearing. 

The permanent driving motors: in both direct-current and’ 
alternating-current rooms are supplied with current from the town 
mains. For a given motor all the controlling apparatus may be 
strictly allocated, and I screw them all up on a flat board and fit 
them all with front terminals. The student thas to connect’ every- 
thing up, even to the “ no-voltage” coil on the starter, but he finds 
them so arranged that when connected: up they form a reasonable 
switchboard, with switches and instruments in convenient places. 
Leads to the machine are led under the floor, and rise by an iron 
stand-pipe to terminals on the machine. By this means all trailing 
wires are avoided. : 

The main switchboard may be taken'as a type of all the others. 
On the board are the live terminals of -the eight battery leads, the _ 
230-volt leads and the 460-volt leads of the town mains. On the 
table below are two pairs of flexible cables to every machine, one. 
for armature currents and one for shunt currents. It is a general 
principle of all the switchboards that the terminals on the upright 
slate are the suppliers of current, and are liable to be live whether 
ostensibly in use or not. All wires on the table are dead, if not 
connected to any terminals, For alternate-current- working, to 
maintain’ some standard co-ordination, all machines are arranged to 
be under normal conditions of magnetisation with a pressure of 10 
volts per period; this applying to star connections in three-phase 
machines and the primaries of transformers. Frequency variation 
without change of magnetisation- is obtained on the speed of the 
direct-current driving motors,.and change of magnetisation is per- 
formed on the exciting circuits of the alternators. The usual upper 
limit of voltage is 600 at 60 periods, and I prefer working at 300 
volts, 30 periods, though one single-phase machine will give 1,000 
volts at 100 periods for testing purposes. 

There are three alternators—two of 30 kw., by. Vickers, Maxim 
and Co., for either three-phase or single-phase supply, and an old 
one of 10 Kw. for single-phase. The 30-Kw. machines are designed 
for exhaustive testing. ; 

The two machines are connected, one at each end, to a 55-H.P, - 
motor, one through a flange coupling, the other through a: Ravens- 
worth magnetic clutch, kindly presented by Electric Clutches, Ltd. 
By means of this clutch the machine can be released at full speed 
for determining losses by the slowing-down method, and the clutch 
permits of mechanically coupling the machines with any required 
phase difference. When-connected in parallel the effects of-circu- . 
lating currents round the two armatures can thus be studied under 
known conditions. Also two currents of any required phase’ 
difference can be produced for experimental work. 

Other machines are a 15-H.P. six-phase rotary converter, by’ 


' Crompton & Co., with removable damping grids. and sundry search 


coils, and a 15-H.P, induction motor, by the British Westinghouse 
Co., with a wound rotor and a squirrel-cage rotor, both with slip- 
rings for search coils, There are also two 7-H.P. induction motors. . 
The method originally used at the Board of Trade and adopted 
by the National Physical Laboratory for measuring an alternating 
difference of potential is used as a standard, that of a Kelvin multi- 
cellular voltmeter, and telescope or spot of light. A Nernst, lamp 
produces a large spot of light on a scale set 6 ft, 6 in. high on a 
horizontal half-circle some 10 ft. in‘diameter, and the observer 
stands inside. The actual scale is about 11 ft. long, reading from 
0 to 170 volts, with good separation .from 40 volts onwards. Each © 
volt is therefore about 1 in. long, and tenths can be read with great 
ease. Multiples are arranged by a potentiometer resistance up to 
1,360 volts in multiples of 2—1.¢., 170, 340, 680, 1,360, which. give - 
plenty of overlap between steps. 
For the measurement of extra-high voltage the method proposed . __ 
is to use a very high resistance across the terminals, and to tap off . 
a small proportion for measurement on an electrostatic voltmeter. 
The resistance is based on a method described some years ago by . 
one of the staff’ of the National Physical Laboratory, in- which. 
solution of potassium iodide dissolved in amyl alcohol is enclosed in 
a glass tube with cadmium electrodes. I propose a set of 30. tubes - 


of some 3 mm; bore, each 1 metre Jong.. Each tube has electrode 
’ at the ends, so that all bends for connecting tube and tube are mad _ 
“with wires and not with glass. eae ee 


For a maxiitth ‘taiige of 170 oli'the instrament and 
ible maximum of 80,000 volts on the resistance,-the. tappin 


a resistance of 200,000 ohms. The copsoliy of the electro 
meter-does not exceed 0°0001 micrdfarad; ata frequency-o 


- 100 the reduction of the resistance is not more than one part. in 


5,000. The total power:absorbed ‘at 80,000 volts is 43 watts. ‘The’ 
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tubes. will lie horizontally one above another, supported by two 
strips of ebonite or micanite, which will be held out from the wall 
by teak bearers. The whole set of tubes will occupy a space of 
1 X 1} metres, placed well out of reach, with the high-potential 
terminal at the top. Even if an accident occurs and a tube breaks, 
no continuous live conductor can fall down. 

' For current standards Lord Kelvin’s balances are used. 


(Zo be concluded.) 


THE PHYSICAL SOCIETY EXHIBITION. 


(Continued from page 11.) 


R. W. PauL. 


A variety of instruments was shown by Mr. Paul, many of them 
being improved forms of apparatus which we have previously 
described. Among the exhibits was an enclosed tapper key, fig. 9, 
provided with platinum contacts, so arranged that they cannot be sub- 
jected to undue hammering. These contacts have a rubbing action, 
and are, therefore, always clean. The working parts are enclosed 


Fig. 9.—ENCLOSED TAPPER KEy, 


in such a manner as to be readily accessible by the removal of two 


screws. The key may be locked in the “on” position by- rotating © 


the knob into the marked position, thus enabling it to be used as 

a switch. 
Another item was the Campbell inductometer bridge fig. 10, 

which has been specially developed as a convenient self-contained 


Fig, 10.—CAMPBELL InDUCTOMETER BRIDGE; 


apparatus for the measurement of small inductances by “the 
well b: method. It contains a simplified form of the 
well-known Campbell variable mutual induotance incorporated 


with the ratio coils, so that the apparatus is ready for use when 
connected up to any source of alternating current, a telephone, 
which is used as a detector of the null point, and a non-inductive 
rheostat. The scale of the instrument, which is about 30 cm. long, 
gives a range from 0°1 to 10 microhenries, and the readings are 
extended by means of internal primary and secondary multipliers 
up to 1 millihenry. The bridge is thus capable of measuring self- 
inductances up to 2 millihenries with an accuracy of about one 
part in 500. The instrument is simple and compact, and the 
— connections are plainly marked on the ebonite terminal 
plate. 

A third item of interest was a cheap. form of slide potentio- 
meter, which, while not pretending to compete with expensive 
forms of the instrument, nevertheless is thoroughly practical and 
attains to a high degree of precision. The double-pole selecting 
switch is so arranged as to provide a convenient. means of 
reversing the polarity if the connections to the terminals have 
been wrongly made, and balance to standard-cell can be checked at 
any time without moving. either switches or slider, by simply 
pressing a key. There are 17 potential points on the switch dials, 


Fia. 11.—SLipE PoTENTIOMETER, 


giving, with the slide wire, a range up to 1°8 volts. The coils are 
adjusted to a standard value, and the slide wire is adjusted to the 
same value by means of an internal shunt; the switch zero point 
is tapped off on this shunt, giving a very sharp. zero on the wire 
and making a mechanically sound job. The fine adjustment 
rheostat is of a much improved pattern giving reliable contact, 
and all the coils are of-manganin. . 


ELLIOTT Brus. 


Besides a variety of switchboard and portable instruments, the 
latest patterns of the Wimperis: recording accelerometer and of the 
“ Century ’ standard testing set were shown, as well as the C.w. triple- 
testing set-—an ammeter, wattmeter, and voltmeter in one portable 
case, covering a wide range of measurements, both A.c. and D.C. 

The new “Century ” testing set, electrically, is identical with the 
older pattern, but. many important improvements in the design 
have been effected. 

The two smaller shunts for the ammeter are packed in the lid 
of the instrument, and the two larger ones for 150 and 500 amperes 
are in a separate receptacle, which can be attached to the main 
case so as to form one unit, or if the larger shunts are not required, 
these can be left behind, thus considerably reducing the weight to 
be carried. 

Changes of range on the voltmeter are obtained by a multi- 
way switch. This switch is so arranged that the lid of the case 
cannot be closed unless the switch is left on the highest range, ‘.e., 
750 volts. This does away, to a very great extent, with the danger 
of the instroment getting burnt out, due to a high voltage being 
put on to a low range. Sistas 


F, HARRISON GLEW. 


Mr. Glew showed a number of interesting experiments in con- 
nection with radio-activity. By means of spirals coated with 
radium, he demonstrated the transmission of electricity through 
the air from a charged body to an electroscope several feet away, 
the latter becoming charged with electricity of the same sign. He 
showed also the rapid decay of the emanation from actinium with 
the aid of his “actinium lamp,” and conducted other experiments 
with pure radium bromide and pure mesothorium. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD. 


Perhaps the most interesting exhibit of this company was 4 
Duddell. permanent magnet oscillograph, specially designed and 
developed for use on 60,000-volt electrical circuits. Owing to the 
high sensitivity of this instrament, it is possible to employ non- 
inductive high resistances without having to dissipate a large 
amount of electrical energy. Thus the true wave form of the 
current supply is always obtained with certainty, the use of trans- 
formers with their risk of wave distortion being unnecessary. 
box outfit was shown working on the ordinary A.c. mains of the 

ollege. 

Another interesting exhibit was the Paschen galvanometer (fig. 12). 
This instrument is of the moving-magnet astatic type, in which the 
magnets are arranged in two groups and the coils are arranged in 
pairs, as in the Thomson galvanometer. The coils are designed to 
secure the maximum effect for a given resistance of copper, by 
winding with different sizes of wire, beginning with the smallest 
size and winding each layer so that it lies within the surface, the 
polar equation of which is r? = d° sin 0, when 7 is the of 
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the radius making an angle @ with the axis of the coil, and d the 
value of r when 80 = 90°. Following Paschen’s designs, the coils 
have been wound with six sizes of wire on an elliptical former, 
which shape permits the use of the greatest number of magnets, 
and at the same time produces a field, the shape-of which is more 
ejicient, the result being a very high degree of sensitivity. 


Fig. 12,—PAscHEN GALVANOMETER, 


The Paschen thermopile, a modified form of that designed by H. 


Rubens, the material and the arrangement of the consecutive 
junctions being taken from the Rubens model, was also shown. In 
this device the heat capacity of the system is greatly diminished ; 
the temperature increase due to radiation is 98 per cent. in 2 seconds, 
and practically complete in four. 

An improved laboratory chronograph, a cathetometer, and the 
Rosenhain and Melsom portable potentiometer, were shown, and 
lastly, we may mention the* Whipple-Féry radiation pyrometer, a 
modification of the standard pattern of Féry radiation pyrometer, 
for measuring extremely high temperatures in salt baths, crucibles 
of molten metal, &c. Fig. 13 illustrates a portable outfit. The 
working depends on the radiation of heat ; the blind end A is made 
of quartz, fireclay, plumbago or steel, &c., and is inserted in the 
source of heat to be measured. The part C is a steel-tube, bolted at 
D to the pyrometer “head” E, in which is fixed a small thermo- 
couple and mirror. The heat of the end A radiates up the tube, 
and striking on the mirror, is brought to a focus at the point where 
the thermo-couple is fixed. A millivoltmeter, attached to the leads 
as shown, indicates the actual temperature. A valuable feature of 
the Whipple-Féry pyrometer is that, should the blind end A break, 
due to any cause, it can be quickly and easily renewed with 


Fig, 13.—WHIPPLE-FERY PYROMETER, 


cheapness and without fear of the calibration of the instrument 
being altered, 


INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS 
Co., 

Referring to the new form of Wheatstone bridge described in 
our last issue, we aré informed that this was designed by Mr. A. 
Dittmar, of Shooter’s Hill, and is known as the “ Dittmar pattern 
bridge or resistance box.” ; 


(To be continued.) 
German Lamp Prices.—To correct a possible misappre- 
hension, we wish to point'out that the note on this subject in our 


last issue related to a reduction which took place about the same 
time as that which was effected in this country ; there has been no 


_ reduction in Germany since then. The note was inserted main] 


on account of the interesting explanation which it contained wit 
respect to the relations of the various manufacturers regarding 
patent rights, 


Life of an Ediswan Lamp.—With reference to the 
results recently published of tests carried out by a large municipal 
supply station on Royal Ediswan metal (tungsten) filament lamps, 
the- ‘company have just received the following letter from the 


‘engineer of one of the principal supply authorities: “ With further 


reference to. the life test made on a 35-watt 105-volt .‘ Royal 


‘Ediswan’ metal-filament: lamp... ...the lamp gave. out after 


burning continuously for 6,970 hours.” j 


‘NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


 Peel-Conner” Intercommunication Telephones. 


The GENERAL ELECTRIC Co., Lrp., of 67, Queen Victoria Street 
E.C., have introduced a special ‘ auto-reset ” type of intercommuni- 
cation telephone for wall and desk use; one of the latter patterns 
is shown in the accompanying illustration, fig. 1. The novel 
feature of this instrament is the automatic movement which 


Fig, 1,—‘‘ Auto-RESET Desk TELEPHONE, 


* enables the telephone to be answered at any time, without the 


necessity of returning the switch to the “home” position. The 
new type can be used equally well for either central or local 
battery working. Standard sizes are made for from 5 to 20 lines. 
A number of other new telephones are described in the new list 
Section K, just issued by the company. 


The D. & G. Reading Lamp. 


We illustrate in fig. 2 the D. & G. adjustable reading lamp which 
is being supplied by Messrs. DRAKE & GoRHAM, LTD., 66, Victoria 
Street, Westminster, 8.W. It is useful for a variety of positions— 
on the desk, as a reading lamp, a piano lamp, and as a table lamp. 
It has, as its most important feature, a revolving shade by which 


Fig. 2.—THE D & G. READING LAMP 
the light can be projected to any angle ‘and concentrated wherever 
desired; all direct rays can be prevented from reaching the eyes. 
The lamp can be adjusted at any angle without taking out any 


serews or bolt. The reflector is a perfect parabola and small holes 


are arranged round the reflector base, permitting the heat to escape, 
and preventing blackening of the lamp. A number of illustrations 
showing the adaptability of the lamp appear in a booklet recently 


‘issued by the firm. 


The Belenus”’ Electric Boiler. 


Referring to a remark in our leader last week regarding the need 
of an electrical substitute for the kitchen boiler Messrs, EASTMAN 
AND WARNE; of 241 and 243 Acton Vale, W., have brought to our 
notice their “Belenus” boiler, which is designed to give an 
unlimited supply of hot water for household purposes. 

The apparatus consists, as shown in sectiori in-fig. 3, of a: cast- 
iron cylinder provided with corrugations in the interior to give a 
large heating surface, and with deep grooves on the exterior in 
which the heating elements, of the metallic type, are embedded. 
As mony as 18 circuits taking 500 watts each can be “used, and 
these can be ccnaected up by switches in any desired combination, 
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isa shop-window reflector sign for inside use, and is claimed to give 
a good illumination-without glare. The sign front is ‘made of 


. ft taking only 30 watts when all are in series. The usual arrangement 
hammered copper (repoussé), and the lettering is pierced out and 


i: is to employ four or five switches giving a range from 500 watts to 
9 Kw. A smaller heater takes from 20 watts to3 Kw. The water 
to be heated passes through the interior of the cylinder, and cannot 
come into contact with the heating elements, which are surrounded 
Hi by an air jacket to prevent waste of heat. : 

{! In the ordinary way the boiler is connected up to a hot-water 
tank as shown in fig. 4, exactly as the kitchen boiler is connected, 
so that the water automatically circulates through the heater and 


Fig. 5.—AN “ATrRAcTA” SIGN. 


ai 
~ 23° 


Fig. 3,—SEcTION oF ‘‘BELENUS” ELECTRIC BOILER, 


backed up with opal glass. The lamps burn horizontally. Two 
sizes are listed, one measuring 3 ft. x 4 in. to take four incandescent 
lamps, and the other 4 ft. 6in. x 12in. to take six lamps. The 
firm’s other advertising signs include the sign, made of 
. ca aa f 5 wood with gilt lettering and with enamelled roof reflector, and the 
is stored in the tank. In practice the heater would not usually be ops é 
_ fixed (as shown) in the bath-room, but in the kitchen or 
or in a convenient cupboard out of the way. As many as six — . 
bathsful of hot water have been drawn off from a 40-gallon tank : 
fitted with one of these heaters, the water, when the heater is 
working at maximum consumption, being heated almost instan- 


ti taneously ; the efficiency, according to a member of the staff of the 

ia _ electrical department of & Metropolitan Borough, who has installed BUSINESS NOTES. 
om iy one in his private house, is almost 88 per cent. over all. 
—— Where an electric oven is also in use, it is convenient to arrange 


the connections so that when a moderate but uniform heat is 
i required in the oven, all the oven elements are used, in series with 
1 the boiler, thus utilising the surplus energy to heat water ; this is 
i preferable to turning on only one of the oven elements, which 
i 


Slide Rule for Shippers—We have received from 
Messrs, ScHoLey & ‘Co,, Ltp., of 151, Queen Victoria Street, 
E.C., aslide rule for shipping measurements which they are issuing 
for the use of firms engaged in the export trade. The usual con- 
vention in ascertaining shipping ‘‘ weight” is to reckon 40 cb. ft. 
per ton, and therefore it is necessary to determine the volume of a 
packing case in terms of this unit. This is easily accomplished 
with the aid of the slide rule, which has three scales marked in 
feet and inches, and a fourth graduated in ‘“‘ cubic tons ” and tenths. 
The length, breadth and depth of the package being known, two 
motions of the slide rule at once give the number of ‘cubic tons” 
contained in the case. The scale has a range from 0°5 to 50 
“cubic tons,” and can be used to deal with packages up to 40 ft. in 
length ; it ought to prove extremely useful to shippers, saving 
much calculation and reference to tables. 


Willans & Robinson, Ltd.—We_ understand that 
among recent turbine orders received by MESSRS, WILLANS AND 
ROBINSON, are the following :— 


New South Wales Government.—Three 7,000-kKw. turbines, and one 
5,000-Kw. turbine, coupled to Dick, Kerr alternators, and pro- 
vided with surface condensing plants, all_in connection with 
suburban railway electrification. 

Warwick Coal Co.—Two 750-Kw. mixed-pressure turbines, coupled 
to G.E.C. alternators, to be supplied with Willans jet condens- 
ing plants. 

Lethbridge Corporation (Canada).—One 1,500-Kw. turbine, coupled 
to Siemens alternator, and provided with surface condensing 
plant. 

Ipswich Corporation.—One 1,000-kw. turbine, coupled to Siemens 
D.c, generators, and provided with surface condensing plant. 
(Repeat order.) ; 

Frank Smith Diamond Estates, South Africa—One 1,200-kw. tur- 


. bine, coupled to Vickers three-phase alternator, and provided 
‘ i with surface condensing plant. ; 
Salford Corporation.—Two 1,000-Kw. turbines and condensing 
is A large number of Diesel engine orders have also been secured, 
Fig. OF CouPLING THE-“BELEXUS” BoILER. including the following:— 
© The Tata Hydroelectric Supply Co., Bombay.—Three 100-H.P. 
i engines for driving alternators. 
= gives a local heat instead of a uniform heat throughout the oven, | Whitehead Torpedo Co.—One 100-H.P. engine for driving .a D.C. 
It-will be noticed that the heating elements of the boiler can never generator. 5. 
Messrs. Macadam & Co., for Buenos Ayres.—One 200-H.P. engine 


rise much above a temperature of 212° F., as water is always present 
inside the heater. 

e elements in this boiler are arranged on ‘the same principle 
‘as those in the “ Hot-point” flat-irons of the same makers. They 
consist each of a strip of chemically and electrically inert material 
about 1 in. in width, wound with heavy-gauge wire in close turns, 


In the heater illustrated each element is 24 in. long, and carries a ~ 


maximum loading of 500 watts; “The loading is therefore at the 
very low rate of but little more than 10 watts per square inch of 
surface. The elements are embedded in the slots shown in section 
-in-figure 3, the slots. being previously lined with pure mica. 
Another useful device of similar construction is a branding-iron 
for meat, &c., which can be kept red-hot for days together without 
suffering any injury. 
_ Eleetrie Signs. 
“The sign shown in fig. 5 is one‘ selected from a number intended 


for different classes of service, and shown in the new list of the 
“ATTRACTA” ELECTRICAL Co:; of 75, Fetter Lane, London, E.C, It 


for driving a D.C. generator. 
Messrs. Mitrovitch Bros.— Three 60-H.P. engines for driving 


crushers, 


Commercial Lectures.—The London School of Eco- 
nomics and Political Science, Clare Market, Kingsway, W.C., has 
issued a list of short: courses of lectures on commercial subjects that 
have been arranged for the Lent term. They iuclude six lectures 
on ‘ The Trade, Industry and Finance of the British Empire” by 
Mr. Ben Morgan on Wednesday afternoons, beginning January 24th ; 
an elementary course of 11 lectures on “The Organisation of English 
Foreign Trade,’ by Mr. A: J. Sargent, on Thursday afternoons, 
beginning January 18th; three lectures by. Mr. C. K. Hobson on 
“The Export of Capital”; 10 lectures on “The Economics of the — 
Distribution of Goods,” by Mr. W. Calvert ; two lectures on “ The 
Economics of the Iron’ Trade,” by Mr. Harold Jeans ; and various 


other subjects. a of the complete annourcements can be 
obtained from the Hon. W. P. Reeves, director, at the School: as 
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Condensing Plant.—The following three important 
contracts for condensing plant have recently been received by the 
MIRRLEES WATSON Co., Ltp., of Glasgow :— 

Glasgow Corporation Tramway Power Station, Pinkston.—One set 
of surface condensing plant for 5,000-Kw. alternator. The condenser 
is of direct flow type, having 10,200 sq. ft. cooling surface. The air 
pump is of the Mirrlees-Leblanc rotary type, and, together with 
the water-extracting pump and centrifugal circulating pump, is 
driven direct from an auxiliary steam turbine running at 
2,000 k.P.M. The plant is designed to deal with 72,000 lb. of steam 
per hour, giving a vacuum of 28 in. with water at 70° F. This is 
the seventh set supplied by the firm for the Pinkston power 
station. 

Liverpool Corporation.—Two sets of surface-condensing plant for 
Lister Drive No. 1 power station. These condensers work in 
connection with 3,500-Kw. turbo-alternators by the British 
Thomson-Houston Co. The condensers are 6f circular type, having 
11,000 sq. ft. of cooling surface, and are fitted with Mirrlees- 


Edwards three-throw air pumps, motor-driven. This is the . 


eighth set supplied by the firm to the Liverpool Corporation. 

Manchester Corporation.—One set of barometric jet condensing 
plant for the Stuart Street station. This plant will work in 
conjunction with a 4,000-kw. exhaust-steam alternator, supplied 
by Messrs. Jas. Howden & Co., and will be capable of dealing with 
137,500 lb. of steam per hour, giving a vacuum of 27} in. with 
water at 80° F. 


Calendars and Catalogues.—Messrs. McCiurE anp 
WHITFIELD, of the Mersey Dynamo Works, Adswood, Stockport, 
have again sent us a very serviceable Letts’s pocket diary and 
note-book for 1912. A £1,000 accident insurance coupon will be 
found in the pocket. 

Messrs. DoNOVAN & Co., 47, Cornwall Street, Birmingham.— 
Sixteen-page catalogue giving tabulated sizes and prices, accom- 
panied by small and neat illustrations, of light and heavy-gauge 
conduits and fittings, conduit couplings, elbows and bends, conduit 
boxes, switch and ceiling-rose boxes, special cast boxes, earthing 


clips, water-tight fittings, china connections, conduit: bender, a — 


special joint box for power work, wireman’s tools, and sundries. 

Messrs. WM. WADSWORTH & Sons, Thynne Street Works, 
Bolton.—Several attractively produced publications regarding the 
firm’s manufactures. One very fally describes and illustrates the 
“Wadsworth ” electric lift for hotels, hospitals, warehouses, &c. 
Another contains numerous views of runways and transporters 
fitted up for different classes of buildings and works, also travelling 
chain blocks, pulley blocks, &c. Two smaller pamphlets give 
names of representative firms using the Wadsworth electric goods 
lifts. 

THE DowsING RADIANT HEAT Co., LTD., 105, Great Portland 
Street, London, W.C.—A new 12-page pamphlet (List B) has been 
prepared containing illustrations and prices of a number of their 
electric cooking appliances. Our readers hardly need to be told that 
the firm's experience in the manufacturing of electric heating 
apparatus dates back a very long time. As long ago as 1902 Mr. 
H. J. Dowsing was demonstrating to public audiences the possi- 
bility of using electricity for cooking purposes. The manufactures 
shown in this list include frying pans, combined grill, toaster and 
hot-plate, electric toasters, soldering irons, kettles, milk sterilizers, 
hot-water jugs, flat-irons, bronchitis kettles, electric heating pads, 
an electric cooking range, and, of course, luminous electric radiators. 

THE BriTisH THOMSON-HoustTon Co., LTpD., Mazda House, 
77, Upper Thames Street, London, E.C.—Two new brochures are 
just being issued—one concerned with the “Mazda” lamp, and the 
other with the new “Gem "lamp, The“ Mazda” booklet, by means of 
fetching little illustrations, shows how to use lamps properly, and 
secure the best illumination, and it contains a concise description 
of lighting by Mazdaliers—the name given to a complete lighting 
set, consisting of a Mazda lamp with a properly-designed reflector 
and gallery to hold the reflector in correct position. The list is 
produced in pleasing colours. A supply can be obtained, with con- 
tractor’s name and address over-printed, on application to the 
Publicity Department of the company at the above address. The 
“Gem” lamp pamphlet is also attractively printed, and it sum- 
marises the merits and advantages of the “Gem” lamp. Copies 
are now being distributed, and contractors can also obtain these 
with their name and address over-printed, on application to the 
B.T,-H. Publicity Department. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—New List, Section K, eleventh edition, consisting of 
80 pages of illustrated descriptions, with prices, &c., of various 
telephones and telephonic accessories, fire alarms, water-level 
apparatus, and electric clocks, The compilers of the list have 
endeavoured to keep the number of instruments at a minimum, and 
to standard the apparatus both with regard to parts and details. A 
number of improvements have been effected and new designs intro- 
duced. From among the variety of apparatus s-hown we may 
select the following for mention :—Direct - working _ tele- 
phones specially suitable for private house installations ; battery 
call telephones, with induction coils ; intercommunication tele- 
phones; magneto-call telephones; “Strongphone” telephone ; 
iron-case magneto-waterproof telephones; telephone brackets. 
Several pages are occupied with diagrams of connections. 

Messrs. PootEy & AUSTIN, 25, Victoria Street, London, S.W.— 
40-page catalogue devoted to illustrated (art paper) descriptions, 
and fully tabulated price information, of the “Panda” country 
house and other electric lighting plant. Oombinations of plant 
under different circumstances and in various forms are given. The 
contents include the following :—Petrol-electric, paraffin-electric, 
high-grade petrol-electric, high-grade paraffin-electric generating 
sets ; Thorneycroft-Mawdsley generating sets ; crude-oil generating 


sets ; horizontal direct-coupled or belt-driven paraffin generating 
sets ; Bruston automatic plants ; switchboards for. direct running 
and for accumulators; complete lighting plants; Mawdsley 
“Zone” dynamos and. motors; motor-starters and panels ; direct- 
coupled gear pumps, The firm have supplied a large number of 
country house sets, and they have had actual experience with. all 
the types contained in this booklet. The information is set forth 
in a form which, it is hoped, will save some trouble in the pre- 
paration of estimates. ; 

Messrs. KrupKa & JACOBY, 11, Queen Victoria Street, London, 
E.C.—We have received several priced leaflets from this firm 
regarding the “Graetzin metal-filament lamps, 

Messrs. ENGINEERING AND Akc Lamps, LtpD., Chingford, 
Essex.—Twelve-page booklet, containing attractively. set-out in- 
formation respecting their “Beacon,” ‘‘Sunrae,” “White Star,” 
Gilbert enclosed, Davy, enclosed, and “Cullinan” arc lamps. A 
number of copies of this booklet will be forwarded to contractors 
on application. A. separate, leaflet gives particulars of the 
“ Attractor” electric advertising sign, with flasher and tapper—a 
device which attracted a good. deal of attention at the. recent 
Olympia Electrical Exhibition. 

THE Hart AccUMULATOR Co., Ltp., Marshgate Lane, Stratford, 
London, E.—We have once more been favoured by this company 
with one of their serviceable desk blotting pads with top pocket. 

From Messrs. W. H. Witcox & Co., Ltp., of 23, Southwark 
Street, London, S.E., we have received one of their usual date 
remembrancers for the current year. It has monthly slips on each 
of which illustrations of some of the firm's engineering stores 
appear. 

THE GENERAL ELEcTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—Users of the G.E.C. Daily Reminder have been sup- 
plied with a set of refills for this very convenient desk engagement 
record, for the current year. . 

MEssks. VENNER & Co., of 6, Old Queen Street, London, 8.W., 
have sent out to-their friends a handy little souvenir in the form 
a leather visiting card case which, being less bulky than the 
ordinary pocket case, occupies just as much space as such a 
necessity should in one’s dress suit pocket. Messrs. Venner have 
only a few left, but they invite regular recipients of their souvenirs 
whom they may have inadvertently overlooked, to communicate 
with them. 

MEssks, MAvor & CouLson, Ltp., 47, Broad Street, Mile End, 
Glasgow.—Hanging calendar for 1912, with bold figuring on 
monthly tear-off slips, above which are illustrations of the firm's 
electric motors. 

From Messrs. J. W. Brooke & Co. Lrp., Adrian Works, 
Lowestoft, there has come to hand a neat desk memoranda book. 

Messrs. W. T. HENLEY’s TELEGRAPH Works Co., LTD., 13 and 
14, Blomfield Street, London, E.C.—We have received a hanging 
calendar for 1912, with daily slips, each of which has a thought 
from the poets. Neat illustrations of the firm’s fuse-boxes appear 
in colour on the card. 

THE BritisH THomson-Hovuston Co., Ltp., Rugby.—Pamphlet 
No. 2,247, just issued by this company contains an interesting set of 
photographs typical of some of the applications of the B.T.-H. 
electric drive to widely varying conditions in the cotton, flax, jute 
and woollen branches of the textile industry. The views are each 
accompanied by a few sentences of descriptive information, and the 
installations covered are those at the following works : Braidwatér 
Spinning Co., Ballymena, Ireland ; the English Sewing Cotton Co., 
at Skipton; J. & P. Coats, Ferguslie, Paisley; J. Orr & Sons, 
Castleton, Manchester ; Joshua Whiteley & Co., Ltd., Huddersfield ; 
J. Faulkner, Ltd., Walkden ; Convoy Woollen Co., Convoy, Donegal ; 
James Scott & Sons, Dundee. We understand that the B.T.-H. Co. 
have installed electrical plant in textile mills in the United Kingdom 
to the extent of upwards of 30,000 H.P., and in addition they are 
able to place at clients’ disposal experience obtained by the installa- 
tion of over 400,000 H.P. in textile mills, dating back over many years. 

Messrs. Pore’s LAMP Co., of Hythe Road, Willesden, 
have issued a calendar for 1912 in quite a novel form. A stout 
card is cut to the shape of a lighthouse (many of our readers will 
recall the firm's exhibit at Olympia) with a Pope British-made 
metal lamp in the tower showing “a light-way to a lighthouse.” 
It is in appropriate colouring, and the month, day and date are 
shown, through openings, by revolving card disks fixed behind. 
Readers applying on their business paper to the company will 
receive one of these calendars, which is made to either stand or 
hang as required. 

Mr. Cuas. H. BLumE, The White Building, Fitzalan Square, 
Sheffield.— Wall calendar for 1912 with monthly slips above which 
appears a list of some uses for which the firm’s varnishes, enamels, 
and other specialities are adapted. 

THE ARMORDUCT MANUFACTURING Co., LTD., Farringdon 
Avenue, London, E.C.—New 12-page list (No. G 1,112) in which are 
given particulars with illustrations and prices of the “Gral” 
metal-filament lamps, candle lamps, train-lighting lamps, battery 
lamps, auto-transformers, shock absorbers, reflectors, “ Gral-arc ” 
fittings for interior and exterior lighting, metal lamp shades, 
“ Holophane-Benjamin” steel reflectors, and Holophane reflectors. 


Meeting of Creditors,—Joun Muscrave & Sons, Bolton. 
—The Financial Times contains a report of a meeting of the creditors 
of this well-known company, which was held at Bolton on the 4th 
inst. Mr. Hurold Mather, the voluntary liquidator, presided. The 
business is one of the oldest in Bolton, and was registered as a com- 
pany in 1897. ‘For the past three years profits were made, but 
owing to the state of trade during the last two years and ‘five 
months, the company had sustained heavy losses. _The authorised 
capital is £200,000, in £10 shares, of which £8 per sbare 
has been paid up, according to a return dated September 20th 
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1911, while there were mortgages and charges. which required 
registration under the Companies’ Act, 1907, of £115,000 at that 
date. The total assets as a going concern, exclusive of uncalled 
capital as at December 8th, 1911, showed a substantial surplus over 
all liabilities. After hearing the liquidator’s report, the creditors, 
to the number of about 150, agreed unanimously to continue Mr. 
Mather as liquidator. It appears that the receiver and manager, 
Mr. Arthur Kirkham, who was appointed by the Court on behalf of 
the debenture-holders, is running the business, and it is understood 
that a. scheme for reconstruction is being formulated which, it is 
hoped, will be successfully carried through, as the firm have a long 
and honourable record, and are large employers of labour.” 


Dissolutions and Liquidations,—Ernest Scorr aND 


-MounTAIN, Lrp.—A meeting of creditors is called for January 18th 


at the Station Hotel, Newcastle-upon-Tyne. The resolution to wind 
up was passed at a meeting held on December 29th, and Mr. J. L. 
Oliver, 32, Grainger Street West, Newcastle-on-Tyne, was appointed 
liquidator. 

NortH British ELecrric Power SynpicaTe, Lrp.—A 
meeting will be held on February 13th at 695, Salisbury House, 
London Wall, E.C., to hear the liquidator’s account of the 

_winding up. 


Bankruptcy Proceedings.—C. A. Smiru (trading as 
C. J. Smith, electrician, 23, King Street, Regent Street, London). 
—Application for debtor’s discharge is to be heard on January 23rd, 
at Carey Street, W.C.. - 


Aluminium in Htaly,—Negotiations are in progress 
between the Italiana Societa Alluminio and the French aluminium- 
producing companies with a view to making a Franco-Italian 
trust in opposition to Swiss producers.—Giornale dei Lavori 
Pubblichi. 


Book Notices.— Willing’s Press Guide, 1912. London : 
James Willing, jun., Ltd. 1s.—This very handy directory has 
reached its 39th year. It is all that it claims to be—a concise 
and comprehensive index to the Press of the United Kingdom, 
arranged both alphabetically and geographically. It also contains 
a list of some colonial and foreign journals, 

“ Proceedings of the ,American Society of Civil Engineers,” 
Vol. XXXVII, No. 10. December, 1911. New York: The Society. 

Annuaire du Bureau des Longitudes, 1912." Paris: Gauthier- 
Villars, Price 1 fr. 


For Sale.—The Paisley Corporation electricity depart- 
ment has for. disposal one 300-Kw. Ferranti steam alternator, five 
Ferranti rectifiers, and about 200 Wright's maximum-demand 

indicators. The Tunbr:dge Wells electricity department has for dis- 
posal two Ferranti rectifiers, 20 rectified A.c. arc lamps, and 25 
open-type A.c. arc lamps See our advertisement pages t: -Jay. 


Trade Announcements.—TuHE Crypro ELECTRICAL 
Co. have opened a branch office at 77, Victoria Street, Bristol, 
where they will hold a large stock of their standard pattern 
dynamos, A.C. motors, A.C. to D.C. transformers, engine sets, Xe. 

Owing to the increased demand for their Moscicki condensers, 
Giles valves, and other specialities, MEssRs. ISENTHAL & Co. have 
very largely extended their manufacturing facilities, and have now 
transferred the whole of their plant to new works situated at 83, 
Denzil Road, Neasden. All correspondence should, however, as 
hitherto, be directed to 85, Mortimer Street. The firm are at the 
present time exceedingly busy filling important contracts for 
Moscicki condensers for wireless work for the Admiralty, the War 
Office, and the Imperial Japanese Navy; and also for Moscicki con- 
densers and accessories for line protection for a number of British, 
South African, and South American, power supply companies. 

THE ADAMS MANUFACTURING Co., LTD., announce that as they 
‘have now appointed sole selling agents for London and district, 
they have given up their showrooms and offices at 106, New Bond 
Street, and have transferred their offices to Balfour House, 
Finsbury. Pavement, London, E.C., to which address all communi- 
cations regarding ‘“‘ Adams” cars should be directed. 


Electrical Trades Union.—A demonstration of 
Lundberg’s system of control will take place on Tuesday evening, 
January 16th, at 9 o'clock p.m., at Bush Hotel, Shepherd’s Bush 
Green, W., All who may be interested are invited to be present, 
‘and those wishing to join should communicate with Mr. W. J. Webb, 
98, Coomer Road, Fulham, S8.W. 


Sisson Engines,—We learn that during the 12 months 
ending December 3let last, Messrs. W. Sisson & Co., LTp., of 
Gloucester, have constructed about 450 1.H.P. of marine machinery, 
about 2,100 B.H.P. of Sisson enclosed self-lubricating engines, 
590 1.H.P. of open auto engines, and three sets of steam machinery 
for main line railway motor-coaches. The work on hand includes 
140 1.H.P. of marine machinery, and about 1,100 B.H.P. of Sisson 
enclosed engines. 


Russian Platinum,—It is announced that the Russian 
Ministry of Commerce has placed before the Duma a Bill which 
aims at the regulation of the production of, and trade in, platinum. 
At present the trade is in the hands of foreign firms, although 
Russia is the only country which produces the metal in note- 
worthy quantities. It is now proposed to register the whole of the 
production, and sales will only be able to be effected on the basis of 
“special certificates.. The export of crude platinum is to be 
prohibited, it-being stipulated that the metal must be refined in the 


- country, 


LIGHTING and POWER NOTES. 


Accrington,—The Electricity Committee has had under 
consideration estimates submitted by the electrical engineer for the 
installation of the necessary mains and plant for the supply of. 
current within the area of Altham and Clayton-le-Moors, and has 
resolved that application be made to the L.G.B. for sanction to 
borrow the following sums, viz. : Low-tension distributors for com- 
pulsory area, £3,250; high-tension feeder cable, £1,900; normal 
future extensions, £1,000; high-tension switchboard extension, 
£600 ; making a total of £6,750. 

The Corporation at the meeting on January 8th decided to apply 
to the L.G.B. for power to borrow £33,750 in connection with the 
electricity undertaking. Of this sum, £27,000 is required for the 
proposed scheme of replacing the steam plant by gas-driven plant. 
The remaining £6,750 involved in the application is referred to above. 


Ayrshire,—The plans of a refuse destructor, the contract 
for which has been placed with Messrs. Heenan & Froude, were 
before Largs T.C. on Friday last. An amendment of the plans was 
ordered. 


Bedford.—Owing to the small revenue from current used 
through prepayment meters, the T.C. has decided to discontinue 
the allowance of discounts on sums collected at the rate of 4d. per 
unit. 

The T.C. has decided that the E.L. at the Institute and Free 
Library extensions shall be carried out by the electrical engineer. 

On January 4th a L.G.B. inquiry was held respecting the applica- 
tion of the T.C. for a loan of £22,837 for electricity purposes, 
The inspector, Mr. T.C. Ekin, said the Board would not grant 
the application in its present form; it would allow sufficient for 
mains, meters, and services for three years, but definite plans must 
be given as to the machinery and buildings required. The loan 
applied for was thereupon reduced to £8,400 for mains, services, 
meters, transformers, and public lighting. To this there was! no 
opposition. 


Belfast.—Amongst the extensions which it is stated that 
the well-known shipbuilding firm of Messrs. Workman, Clark and 
Co., Queen’s Island, will carry out this year are theerection of new 
gantries of the overhead type, which will enable the firm to build 
much larger ships than any they have heretofore constructed. The 
gantries will be electrically equipped. 


Bexley.— The U.D.C. has decided to support the Bill of 


the I.M.E.A. seeking wiring and other powers for local authorities. 


Birkenhead.—The T.C. has been recommended to install 
the E.L. in the new King Edward Memorial Clock Tower at a cost 
of £49, and to light the clock at an annual charge of £12 10s. 


Birmingham,—The City Council is bringing forward 
various proposals for the efficient development of electricity supply 
in the enlarged city area. It is understood that the Aston and 
Handsworth generating stations will be eventually converted to 
sub-stations, as the Birmingham H.T. supply is understood to be 
cheaper than direct generation. New sub-stations are proposed at 
Harborne and Greet for the supply of King’s Heath, Yardley, &c., 
and an expenditure of £15,000 is involved. 


Bootle,—The T.C. at its meeting on January 3rd had 
before it a recommendation of the Electricity Committee with 
regard to the extension of the electricity works, outlined in the 


_ report of the borough electrical engineer submitted to the Council 


on December 6th, 1911. The proposal includes the purchase of 
land at £6,500, and the total cost of the scheme is estimated at 
£41,255, which amount the Committee recommends should be 
obtained by loan or out of reserve funds of the Corporation. It is 
explained that one of the objections to the site near the present 
works was the foundations, and on the proposed new site borings 
had been taken with satisfactory results. It is, however, not pro- 
posed to abandon the existing works or plant, but to use them as 
a supplementary station. An extension was imperatively called 
for, owing to the increasing demands for energy, and the Com- 
mittee submitted the scheme in the hope that its hands would be 
strengthened so as to enable it to supply electricity as cheaply as 
other towns and induce manufacturers to come to Bootle. After 
discussion the following motion was agreed to: “That before the 
Council approve the scheme an independent electrical engineer be 
appointed to criticise the scheme, such person to be a practical 
engineer in charge of an electric works giving a public supply, and 
to be appointed by the president vf the Municipal Electrical 
Association.” 


Braunton,—The E.L. and Power Co. expects to supply 
current early in February for lighting by meter, the charge will 
be 5d. per unit; by contract 8s. per annum for each 32-c.P. lamp 
used, and 4s. per annum per bedroom lamp of 16 ¢.P.; for motors 
and heating, 2}d. per unit. 


Chatham.—An E.L. installation to cost £2,000 is being 
carried out at the Empire Theatre. ; 


Croydon.—The Guardians have instructed the surveyor 
in consultation with Mr. Cramb, the borough electrical engineer, to 
prepare the necessary specifications in order to obtain preliminary 
quotations from certain expert firms for tho electrification of two 
lifts at the infirmary. 
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Dover.—The D.C. has decided to obtain quotations from 
—_ ee for wiring the laboratories at Dover College for 
e E.L. 


Eton.—After an animated discussion, the Guardians have 


decided to adopt electric lighting in place of gas for the workhouse 
and infirmary. 

Haslingden.—The new electricity supply was discussed 
at the last meeting of the Council, and Councillor Russell expressed 
the hope that the gas lamps in the main thoroughfares would not be 
cone away with until tne electric light was made thoroughly 
satisfactory. The chairman of the Electricity Committee, he 
thought, would agree that the light was not as good as might be 
expected. Councillor Waddington replied that the intention was to 
allow the old lamps to remain until they had passed the “ experi- 
mental” stage of electric lighting. His strong opinion was that the 
electric light in the main thoroughfares was a decided improvement 
upon incandescent gas, but he was also of opinion that the electric 
light could be improved if the Lighting Committee were prepared to 
pay more money. 


Halifax.—The T.C. has been recommended to adopt a 
new scale of charges for current for power in the case of large 
consumers on the following sliding scale, based on quarterly 
accounts :—Accounts under 200 H.P., 2d. per unit ; 200 to 250, 1d. ; 
250 to 300, 14d. ; 300 to 350, 14d. ; 350 to 450, 1d. ; 450 to 550, 4d. ; 
550 and upwards, $d. This scale is subject to the following dis- 
counts :—20 to 30 H.P. demanded, 5 per cent. ; 30 to’50, 5 per cent. ; 
50 to 75, 10 per cent.; 75 to 100, 15 per cent. ; 100 to 150, 20 per 
cent. ; 150 to 200, 25 per cent. ; 200 and upwards, 30 per cent., with 
a further discount of 5 per cent. as at present. The special dis- 
counts are only operative if a consumer takes 125 units per H.P. 
demanded. Consumers having a maximum demand of‘not less than 
100 H.P. will be considered as taking a bulk supply, and will be 
entitled to use current for any purpose, including lighting, at 
power rates, with the special and ordinary discounts. 


Higham Ferrers,—The T.C. has decided not to assent 
to the application for a prov. order for E.L. by the Rushden and 
District E.L. Co., unless the local authorities concerned have the 
option of purchasing the undertaking in 30 years. 


Hull,—The T.C. has referred back to the E.L. Committee 
a recommendation to support the Bill of the I.M.E.A., and to con- 
tribute up to £30 towards the cost. The opposition was on the 
grounds of municipal trading. 


Kenmare.—The electric lighting plant at Ashgrove 
Mills, after lying dormant for some seven years, has been taken 
over by Mr. Campbell, engineer, and there is every likelihocd of the 
town being lighted in future by electricity. There is a fine opening 
for both public and private lighting in this town in lieu of the oil 
lamps at present in use. 


Leeds.—Last week, Mr. Hooper, of the L.G.B., held 
an inquiry into an application of the Corporation for sanction to 
borrow £60,000 (£40,000 for the laying of mains, £10,000 for the 
equipment of sub-stations, and £10,000 for the laying of sewers) 
for purposes of electric lighting. Mr. Mitchell, the deputy city 
treasurer, stated that the city’s total indebtedness was £13,139,228, 
exclusive of loans not taken up, of which there remained 
£1,684,953. The inspector observed that he found the capital charges 
were double the cost of production. These charges were 1d. per 
unit on 14 million units, which absorbed about £60,000 a year, 
while the cost of production was only about half that sum. He 
thought their charges stood very high in comparison with other 
municipal undertakings. They were making a profit of £10,000a 
year, and they came to the B. of T. in effect to borrow money 
to make a contribution to the Leeds rates. It would only cost the 
city. more. The undertaking had a very large surplus revenue, 
which apparently had been placed altogether to the relief of the 
rates. A portion of the ratepayers were thus required to contri- 
bute largely to the general rates of the whole city. The £60,000 
asked for was further to increase the indebtedness of the city and 
the rates, for they could not borrow that sum without paying for 
it. Leeds was one of the few cities which were still purchasing 
meters out of borrowed money. Cheap power was the very life 
blood of a manufacturing city, and yet £10,000 surplus bad been 
devoted to the relief of the rates. He suggésted that in future 
Leeds should purchase meters out of revenue as others did who were 
less satisfactorily situated. Meters that once cost £5 to £7 each 
could to-day be brought for 38s. They had £8,000 in hand of the 
loan granted in 1903, and which had then to be expended in three 
years. He recommended that the £10,000 applied for for services 
be withdrawn until further consideration, which the deputy town 
clerk said they would do. The inspector then discussed the items 
for mains and sub-station equipment, and in reply to a ratepayer, 
he said no portion was intended to be used in competition with 
electrical traders in the city in the sale of fittings. 

For some years it has been the policy of the Corporation to 
keep the electric supply and tramways generating plants distinct. 
Recently, however, 2 move has been made in the other direction, 
by the decision to feed a new 800-Kw. tramway converter at 
ee Point from the electricity department’s station in White- 

all Road. 


Lincoln,—Answering an inquirer who wished to know 


“why it was proposed to extend the plant and buildings at the elec- 


tricity works, Mr.. W. 8. White, the chairman of the Commitiee, 

stated that they were getting so many applications for current 

bag - was absolutely necessary either to refuse them or to extend 
plant, : 


Llangollen, — The U.D.C. has decided to defer the 
further consideration of the E.L. question for six months, The 
Council is advised that in disposing of the prov: order to the Light 
and Power Co. it acted illegally, and is still responsible for the 
supply of electricity. The courses open to the Council are to 
obtain an amended order, to purchase the E.L. Co., or “to permit © 
matters to go on as at present.” 


London,— KeEnsincton.—The Rota Committee appointed 
by the Infirmary Committee to consider the question of the electric 
lighting of the Infirmary has issued a report thereon. It states 
that at present the Infirmary, with the Administrative. Block, 
the three official residences, operating theatre, and the day and 
night nurses’ quarters, the porter's lodge and the maternity block 
are lighted by 654 gas lights. By substituting electric light there- 
for an approximate annual saving of £221 would be made, based 
on the following figures: Annual cost of energy for 738 lights at 
24d. per unit (the price which the Brompton and Kensington Elec- 
tricity Supply Co. is prepared to charge), £400; annual renewal 
of-lamps and breakages, £125; annual cost of candles for night 
work, £15 ; annual allowance for gas lighting in basement, passages 
and stoke hole, £20; total, £560, as against £781 for gas lighting. 
The cost of installation is estimated as follows: Wiring at 30s., 
£1,101 10s.; cables, £250; fittings, fixing same and lamps, 
£476 8s. 9d.; architects’ fees, &c., £92 ; contingencies, £80 ; total, 
£1,999 188. 9d. The Committee, therefore, recommends (1) that 
the system of lighting by electricity be substituted for gas in the 
Infirmary ; (2)that proper specifications of requirements be prepared 
and tenders be invited ; and (3) that Siemens cables, which are of 
English manufacture, and Osram lamps be employed. The Infir- 
mary Committee proposes to adopt such measures as shall enable 
the scheme to be carried out. . 

HAMMERSMITH.—In connection with the scheme approved by the 
Council on March 29th, 1911, for the supply on hire to consumers, 
of wiring and fittings, the Committee expressed the opinion that it 


’ was of importance that the Council should offer facilities of this 


kind in order to meet the requirements of such consumers, and also 
to cope with the competition of gas supply companies. It was 
impracticable, the Committee stated, to submit a scheme fixing 
definitely the amount to be charged for hiring lamps and fittings 
for the interior of houses, as this would necessarily depend upon 
the type of fittings required and the extent of wiring necessary. 
In these circumstances the Committee recommended that the 


Council approve of the principle of hiring out, on satisfactory 


terms to be approved in each case. Permission is to be granted 
to exhibitors in the “Ideal Home” Exhibition desiring to light 
their own stands by means of their own plant to do so subject to 
the payment of a royalty of 10s. 6d. per stand for the privilege, 
without prejudice to the rights of the Council under its contract 
for the supply of electricity to Olympia. 

HAcKNEY.—The Electricity Committee reports that it has had 
under consideration the Bili which is being promoted by the 
National Electric Construction Co., Ltd. The object of the Bill is 
to meet the decision in the case of the Attorney-General against 
the Leicester Corporation, that local authorities possessing elec- 
tricity undertakings have no power to spend money in wiring or 
fitting up the premises of the consumers. In the case of Hackney, 
an agreement was entered into with the company in June, 1901. 
Strong objections had been taken by some of the authorities who 
had entered into agreements with the company to the ratification 
of such agreements. The Committee recommends that a petition 
be presented against the Bill. 


Mansfield.—The B. of G. has been convinced, according 
to the report of the Buildings Committee, that the cheaper method 
of lighting the workhouse by electricity is by the provision of its 
own plant. The board will, however, favourably consider an offer 
from the T.C. if the terms for energy are on such a basis as will 
compete favourably with its own installation. 


Newton-in-Makerfield.—The U.D.C. has approached 
the St. Helens T.C. for a supply of energy in bulk, and the matter 
is being gone into. 

Oldham.—The Electricity Committee has decided to 
experiment with electric cookers or stoves, and to allow the users 
free electricity for a period of three months. 


Oswestry.—The T.C. has agreed with the E.L. company 
for the lighting of the Cross Market by electricity. 


Plymouth,—The T.C. is recommended bya Special 
Committee not to entertain the proposal for a weekly rest day for 
the electricity and tramways departments. In the case of the 
former the cost would be £473 per annum, and in the case of the 
latter £1,200. 

Queensbury.—This hill-top township between Bradford 
and Halifax, commonly known as “The Mountain,” is finding 
some difficulty in its efforts to secure a supply of electricity for 
public purposes. Ata meeting of the District Council, held last 
week, answers to inquiries for terms were read. Messrs. Foster and 
Sons, of the famous Black Dike Mills, replied that they were not at 
present in a position to offer a supply, though they might be able to 
do so later. ‘The Bradford Corporation stated that it would have to 
lay a special cable, 24 miles in length, and it would be necessary to . 
erect a sub-station. The cost would be about £500. If Bradford 
were to supply the electricity the Queensbury Council would have 
to guarantee 20 per cent. on the capital outlay. That, however, 
would be waived if Messrs. Foster would take 100 Kw. ata charge 
of £3 per Kw. The Halifax Corporation replied unfavourably, and ~ 
the Council has, therefore, to consider the-subject further. 
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supply energy after March 81st next. 
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Geole.—On -Tuesday an important interview took place 
between. the. District. Council and the promoters of two schemes for 
the electric lighting.of Goole. -The promoters are making appli- 


- cation to the Board of Trade for a provisional order. The Elec- 
trical Distribution of Yorkshire, Ltd., of Thornhill, propose supp, 


a, considerable area of Goole, and also the parishes.of Airmyn, Hoo 
and Rawcliffe. The second scheme is promoted by Mr. James Wm. 
Speight, electrical engineer, of St. Annes-on-Sea, and the area of 
supply is confined to’ Goole only. 
Reddish.—A number of residents and manufacturers at 
Reddish have asked the Stockport T.C. to consider the advisability 


‘of giving a supply of electricity for lighting and power. A canvass 


is to be made to ascertain the prospective consumption. ; 
Runcorn.—The Castner-Kellner Alkali Co. has notified 
the R.D.C. of: its intention to lay distributing mains for the supply 
of electrical energy in certain streets of Weston. 
Shanklin.—The U.D.C. has entered into a contract 
with the E.L. company for public lighting for a further term of 
three years, subject to 20 further lamps being converted from 50 ¢.P. 
to 100 
South Africa.—The Cape Town Corporation has now 


‘made arrangements to take over the assets of the Cape Peninsula 


Lighting Co. for thesum of £46,500. This company has for many 
years had a monopoly in the supply of electric lighting to the 
suburbs of Cape Town, comprising the municipalities of Mowbray, 
Rondebosch, Claremont and Wynberg. The contracts with these 
municipalities all expire -very shortly, and fresh tenders were 
recently called for, with the result that the tender of the Cape 
Town Corporation was accepted by the municipalities of Mowbray, 
Rondebosch and Olaremont, and the tender of the Kalk Bay and 
Muizenberg municipality was accepted for the electric lighting of 
Wynberg. Owing, however, to the rejection by the ratepayers of 
Kalk Bay and Muizenberg municipality of. the proposal for a loan 
for the necessary mains between Muizenberg and Wynberg, tenders 
are again being called for by the Wynberg municipality. _ 

The Cape Town Corporation proposes to.spend £16,000, being the 
estimated cost of linking up the city-system with the suburban 
lighting works, so as to enable the generating to be done from the 
Corporation station, and to enable, the Council to close down the 
power station of the Cape Peninsula Lighting Co., at.Claremont, 


‘and to dispose of the plant there. The City Council will supply 
consumers in the suburbs on. the same terms as those in the city, 


both as regards lighting and power consumption. 

The report of the city electrical engineer on the output 
and .distribution.-.of electric current for the month of Sep- 
tember, 1911, compared. with 1910, shows the total number of 
private consumers in Cape Town to be 1,685, as compared with 
1,466 in the same month of last year; Woodstock 42, compared 


‘with 20; Green and Sea Point 163, compared with 73; and the 
-number of equivalent 8-c,P. lamps in Cape Town 147,789, com- 


pared with 129,211; Woodstock 2,768, compared with 1,387; 
Green and Sea Point 8,472, compared with 4,049 ; while the H.P. of 
motors in use in Cape Town increased from 3,235 to 3,868, and in 
Woodstock from 120 to 157. H.P.; whilst the H.P. of motors in 
Green and Sea Point increased from 41 to 54 H.P. 

The electric lighting scheme for Robertson, Cape Colony, is to 


‘utilise a small waterfall, supplemented by oil engines. . : 


Stirling.—A proposal to place a refuse destructor at the 
Corporation electricity station is likely to be opposed by residents 
who fear that the amenity of the district will be seriously affected, 


.and the valuation of property, reduced. F 


Tunbridge Wells.—Unless the borough is struck out 
the T.C, has decided to oppose the Bill of. the National Electric 
Construction Co., Ltd., which is being promoted to make binding 
with local authorities, agreements entered into with respect to free 


wiring. 
The T.C. has decided to invite tenders for new switchgear at an 
estimated cost of £791. 
Wakefield,—The scheme for extending the supply of 
electricity to Sandal has been approved. It has been decided to 
substitute electric lamps for gas lamps in several streets. 
Worcester.—On: the. recommendation. of. the city elec- 
trical engineer, the Corporation: has decided that-the change over 
from single to two-phase, shall. be completed this year instead of 
during the next three or four years, as originally intended. This 
course has been adopted owing to the demand for current having 
considerably exceeded the,increase contemplated... It was estimated 
that at the end of two years there would be, in addition to the 


_ £1,300-£1,400 worth of current. which Messrs. Heenan & Froude 


agreed to take, an. additional consumption, yielding about £300. 
Already, however, the Committee has secured business to the 
extent of £750, and negotiations are in progress for the supply of a 
further £650 worth. The-expediting of the change-will necessitate 
some additional expenditure. 


Wimbledon.—Sanction-- has received: from the 


‘L.G:B. to'the borrowing of £2:205 for electric lighting and house 


services, and £895 for meters. The town clerk reports the 
cessation of négotiations: as‘ to the supply of electrical energy to 
the Polytechnic Estate, as the trustees are not prepared to accept 


‘the Council’s offer to purchase the supply cables laid in the Estate. 
‘Mains are. to be laid in Quintin Avenue, Richmond Avenue, and 


Chatsworth Avenue, Merton, at an estimated cost of £1,300; in 
order to supply energy to premises in these rouds, owing to the 
trustees for the debenture-holders of the Po ic Estate having 
given notice tothe residents on the Estate that they would not 


from which we take this information, does not credit the report.; ; 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—Following the example of Dundee, Aberdeen 
is to experiment with a system of railless traction. The Corporation 
Tramways Committee recommends the T.C. to inaugurate the 
system in the Footdee district—the only part of the city at present 
not served by the tramways. The route, it is proposed, should be 
along the Quay, starting from Market Street, Trinity Quay, York 
Place, York Street, and terminating at the end of York Street or 
Pocra Jetty, a distance of over a mile. . The service will necessitate 
the purchase of two cars, The total cost (including the expenses 
connected with the provisional order) is estimated at £3,050. The 


. total annual expenses (including capital charges) are calculated at 


£1,442, and the receipts at £1,177.. This brings out. an estimated 
loss of £264 per annum, but the working expenses (£1,177) would, 
Mr. Pilcher believes, be entirely cleared by the revenue. 


Argentina.—A_ report is:current that negotiations are 
pending for the purchase of the Otto Francke concession for an 
electric railway from La Plata to Buenos Ayres. The interested 


_ parties are said to be the Port Argentine Co., which has. a railway 


concession at. PortofiSamborombon, The Review of the River Plate, 


Blackpool. — At the funeral of Alex. Hollas,* ‘a 
Blackpool tramway employé, who died in Victoria Hospital last 
week, a notable innovation was introduced. A start was made 


- from ;the Corporation depét, and the body was conveyed to the 


cemetery in a tramway-car, in which thé mourners were also 
accommodated. The car was effectively draped. : 


Bradford.—The traffic returns of the city tramways for 
the week ended December 30th, 1911, show total receipts amounting 
to £5,657, a decrease of £54 as compared with ‘the corresponding 
period of 1910. The average per car-mile was 12°94d., compared 
with 12°61d. in the corresponding period. The aggregate receipts 
for 274 days in 1911 were £216,452, as against £202,473 for 275 

The Tramways Committee recommends that a trial be given 
to canvass weather screens for car drivers similar to those in 
use on the Birmingham Corporation tramways. It’ has been 


. decidéd to retain ‘the shock absorbers obtained on trial for one 
_of the trackless trolley vehicles, and to equip the second vehi¢le 


with similar absorbers at a cost of £20 in each case. The City 
Council has sanctioned an extension of the tramways from the 
Wyke terminus to Bailiffe Bridge at an estimated cost of £21,148, ~ 
and the Tramways Committee recommends that the work be: pro- 
ceeded with as early as practicable, and that tenders be obtained for 
the rails.and other materials, 


Clydebank,—At a meeting of the T.C. on 8th inst. the 
master of works was instructed to prepare a survey and plan of the 
burgh and neighbourhood with a view to considering an extension 


of the tramway system. The argument was that increased tram- 


way facilities would much better develop the burgh, and that no 
capital expenditure was involved in the process, as there were 
facilities in existence to carry it out. Bailie Donald said he had 
spoken to Mr. Dalrymple, the general manager of the Glasgow 
T.C. system, whose lines traversed the main street of Clydebank, 
and that gentleman said he favoured any scheme where there was 
a chance of business being done. ele 


Glasgow.—Glasgow and district shared in the snow- 
storm on the night of Monday, 8th inst. The tramway system was 
considerably affected. and on some of the outlying routes’ the 
service was practically suspended for a time. With an extensive 
use of salt.over night, the rails were cleared for the next day, but the 
revenue for Monday showed. a. falling off of, roughly, £400, 
compared with that of the same day last week. In Paisley, Vale 
of Leven, and Stirling, the tramway traffic-was much interrupted. 


Liverpool.—The minutes of the Corporation Tramways 
Committee, submitted on January 3rd, contained a recommendation 
for the building of 12 cars, the chairman of the Committee (Ald. F. 
Smith) explaining that the main reason for the proposal was to 
provide employment for their own men ‘at the Lambeth Road Works 
when there were no repairs to be done. Councillor ‘Naylor,:a 
member of the Labour party, opposed the Committee's decision, and 
moved that the matter be referred back. The amendment was. by 


‘leave withdrawn, and the Council subsequently defeated by a large 


majority, a further Labour amendment, by Councillor James Sexton, 
that the matter be referred to the Tramways Committee, with an 


‘instruction to increase the number ‘of cars to be produced in the 
- coming year from 12 to 16. The Committee's recommendation was 


then approved, 


‘Sierra Leone.—It-is proposed to electrify the Sierra 
Leone Government Railway. Messrs. Norton Griffiths are nego- 


-tiating for the work, but s rival company has ‘already secured the 


concession for the electric lighting ‘scheme ‘of ‘the municipality, 

which will:probably form, part of the more ambitious project.— 

“(Oontinuad on page 68.) 
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ELECTRICAL PLANT AT THE BUXTON LIME FIRMS’ QUARRIES. 


HiGH up in the Peak district of Derbyshire there is carried — a good begining has been made with electrical driving in 
on one of the most important quarrying industries in the case of the group of quarries which cluster round Peak 
Britain—the country for miles round Buxton being justly Forest station on the summit of the Midland Railway o.’s 
celebrated for its well-known route to a 
excellent limestone, Manchester. Aa 
which, in various In connection ES 
forms is extensively with this work, the 
used in connection Buxton Lime Firms’ 
with the alkali in- Co, called in Mr. 
dustry, in the pro- M. I. Williams- 
duction of aerated Ellis as consulting 
waters, for road engineer, and on his 
making and for advice a three-phase 
agricultural pur- generating station 
poses. Practically, wag ‘installed, with 
the whole of the overhead trans- 
industry in this missiong to the 
neighbourhood __ is various quarries 
controlled by the within two or three 


Buxton Lime Firms’ miles, where prac- 
Co., which is really tically all the steam 
an amalgamation of engines have now 
many of the original been replaced — by 
quarrying firms the ubiquitous elec- 
round Buxton, and tric motor. As the 
at the present time average quarryman 
works 20 quarries is one of the most 
with an output of conservative of in- 
35,000 tons per dividuals in 
week. to the plant which 
The firm also he uses, this result 
works three small is highly satisfac- 
collieries, from tory, although a 
which fuel is naturally it has not ao, 
obtained for lime been achieved with- ge 
burning—the lime out some trouble in 


(about 1,000 tons the early stages of 


of which per day the work. 

is produced) is, we The powerstation 

understand, the ‘is a concrete \build- 

best obtainable, ACE ing situated on the 

containing 98°8 per side of the railway 

cent. of CaCO;. Fic. 1.— INTERIOR OF BuxToN LIME Firms’ POWER STATION, and equipped with 
The working of two five drum Ster- 


these quarries is’ partly let out, .to contractors, who ling boilers. These are fitted with superheaters, and oneof them 
are paid by the tonnage turned out, and purchase their — with an underfeed stoker, and supply steam at 140 lb. pressure, 
power for crushing, haulage, &c., from the owning superheated to 460° F., to.two Beiliss high-speed engines, - 


Fies. 2 AND 3.~-VIEWS OF THE EXTENSIVE LIMESTONE QUARRIES AT GREAT ROCKS.’ 


concern. Originally all this power was obtained from small In connection with the underfeed stoker an induced draught 
steam plants scattered about the various quarries ; but within ~ fan is provided, driven by a Sandycroft two-speed Cascade 
the last few years the company has carefully considered the motor. 

possibilities of economy in this direction, with the result that The generating plant at present cnsists of a 250-KW. 
F 
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4. —SouTH Works; 100-H.P. CASCADE MoTOR—WITH MAIN AND STARTING 
SWITCHES—DRIVING CRUSHERS AND SCREENS. 


Sandycroft set run- 
ning at 375 R.P.M., 
which!.supplies 
three-phase current 
at 550 volts and 50 
‘periods, and a simi- 
Jar set of 160 Kw. 
capacity, at 428 
R.P.M., but in view 
‘of additional motors 
shortly to be in- 
stalled, a further 
-250-Kw. set of the 
‘same make is being 
‘added. Each gene- 
rator is . provided 
with a 120 - volt 
-exciter on the main 
‘shaft, atid. the 
‘engines exhaust 
-respectively through 
and Rayner, 
and. Royle feed- 


-heaters to the at- 


by. leather slings a cable over 
the lines, or a lead-covered cable in iron 
pipes is laid across. over-bridges. 

Some five miles of 120-volt three-wire 
transmission are also in use for supplying 
rock-drilling plant, for which energy is 
supplied from special generating stations. 

As previously mentioned, the bulk of 
the power is used for crushing and 
hauling, these two operations being ¢ closely 
allied, as it is necessary in most cases to 
haul the stone from the bottom of open 
quarries to the crushing plants, through 
which it gravitates to the railway trucks 
at a lower level. 

A typical crushing plant, situated at 
the South Works, consists of two 15 in. 
x 25 in. stone crushers delivering 500 
tons of stone per day to rotary screens, 
each 30 ft. long, which pass the tailings 
—used in the alkali industry—direct 
to storage hoppers over railway sidings, 
while the smaller stuff which has fallen 
through the screens is elevated and 
re-sereened and delivered to storage 
hoppers. 

A portion of this material is milled 
in a special machine to produce cubical 
gravel, while “chip- 
pings” are carried 
on a band conveyor 
to an adjacent tar 
macadam plant, 
where, after passing 
through a_ rotary 
drier, they are 
mixed with hot tar. 

All the crushing 
and screening plant 
is operated by a 
100-H.P. (490 
R.P.M.) Cascade 
motor, designed to 
give 100 per cent. 
overload, through 
belt drives on to 
countershafts. The 
motor is controlled 
by an enclosed 
liquid starter of 
the Woolliscroft 
type, which really 
consists of four 


mosphere. Fig. 5.—MARVIN DRILL GENERATORS AT GREAT ROCKS, switches operated 


A cheap class of 
fuel is used in the boilers, costing about 
1s. 6d. per ton at the pit, and we under- 
stand that the generating cost is under 
“bd. per unit (exclusive of capital 
charges), on an average nine-hour day 
load of 200 Kw. 

Some 800 H.P. of motors, practically 
all of the Cascade type, built by the 
Sandycroft Co., are supplied, and from 
this it will be gathered that the load is 
a very intermittent one. The power 
factor of the whole system is about *8. 

The generator output is controlled 
by Dorman & Smith switch panels, and 
passes out to 550-volt overhead three- 
phase transmission lines extending some 
three miles along the quarries; the 
transmissions are constructed of from 
19/12 to 8 mm. copper wire carried 
on double-shed insulators bracketed to 
25-ft. creosoted poles ; a certain number 
of plain Welsh larch poles have also 
been used in this work. 

The transmissions cross the Midland 
Railway in several places, and here the 
wires are insulated, and either suspended 


Fig. 6.—50-H.P, CASCADE HAULAGE, PERSEVERANCE QUARRIES. 
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by one handle, for regulating resistances connected across 
four pairs of stator tappings; contacts are also pro- 
vided for short-circuiting two further pairs of tappings after 
the other resistances have been cut out. The main switch 
is of the B.T.-H. pillar type, and is fitted with a 300-ampere 
oil switch, with one no-load and two overload releases, and 
an ammeter on the top, the arrangement being shown in one 
of our views. 

The tar macadam plant will be driven by a 50-H.P. Cas- 
cade motor with similar starting and main switches, and a 
50-H.P. haulage gear is now being installed between the 
South Works and an adjacent quarry. 

The motor and switches are coupled by braided cables 
cleated to boards on the wall, and run in wood casing to the 
top of the terminal transmission pole where they are looped 
to the wires. 

A somewhat similar installation has been made at the 
Peak Dale crushing plant, where an 80-H.P., 490-R.P.M. 
Cascade motor, with Woolliscroft starting and B.T.-H. main 
switches, drives two crushers with an output of from 400 to 
500 tons per day, and the necessary screening and elevating 
plant. A striking feature of these installations is the severe 
conditions under which the motors operate ; the atmosphere 
is heavily laden with limestone dust, and streams of dust are 
blown out of the motors when starting—in fact, an east wind 
and dry weather often means a 100 per cent. overload, for 
which the motors are, of course, designed. The rock crushers 
impose a severely fluctuating load on the motors, which, 
however, do not vary in speed more than 1} per cent., a 
feature which results in as much as 30 per cent. increase in 
the output of the crushers, as compared with the days of 
steam-engine driving, owing to the tendency of the engines to 
pull up under heavy loads. 

Coming to the first Cascade haulage, installed about three 
years ago at Perseverance Quarry, in this case a 50-H.P. Cascade 
motor is in use, driving through a raw-hide pinion, double 
reduction and clutches, two drums, shortly to be increased to 
four. The motor is controlled by a standard Woolliscroft 
starter, the driver having in front of hima frame panel 
carrying an ammeter, fuses and main oil and reversing 
switches. 

A view of the haulage is shown in fig. 6. One of the 
elder haulages nearby at Peak Dale, with four drums, is 


Here a 70-H.P., 485-volt, 490-R.P.M. Cascade motor drives 
through the standard double reduction gear and clutches, 
four cast-iron drums, bushed with phospor bronze. This 
installation is shown in figs. 12 and 10, and it includes what 


Fic. 7.—MARVIN (ELECTRIC) DRILL IN USE AT GREAT 
Rocks QUARRIES, 


is now the standard arrangement of switchgear, with an oil 
reversing switch attached to the liquid starter. 

The speed of winding in this and similar cases is 44 miles 
per hour, and the load consists of up to 10 wagons, carrying 
about 80 cwt..of stone each, running on a roughly built 
26-in. gauge tramway ; some idea of the nature of the 


Fia. 8.—80-H.P. CASCADE MoTOR AND STARTING SWITCH; 
DALE CRUSHING PLANT. 


equipped with a 50-H.P., 750-R.P.M. slip-ring motor, driving 
through double-reduction gear, and provided with switchgear 
similar to that last mentioned. 

At the Smalldale quarries one of the most recent haulage 
plants has been installed in a reinforced concrete building. 


Fig. 9.—PorTABLE ELECTRICALLY-DRIVEN PUMPING PLANT 
AT GREAT ROCKS. 


gradients which vary from 1 in 3 to 1 in 15, can be gathered 
from the quarry views (figs. 2 and 3). 

For haulages of this kind, the Cascade motor has been 
found particularly suitable, as owing to its even turning 
moment at creeping speeds, down to 14 R.P.M., it is possible 
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drawing the lime from these kilns another 


Fig, 10.—70-H.P. CASCADE HAULAGE, SMALLDALE WORKS. vin drill generators — one for four 


to start and haul over rough roads without shaking out the | common exciter. The Marvin drill, which was described in 
piled-up contents of the wagons. the ELEcTRICAL REVIEW of September 27th, 1907, is of the 
In the same building as the above haulage, is an Ingersoll- double solenoid percussive type, operated by a combination 


DOVES HOLES 
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Rand air compressor, 
driven by a 15-H.P. 
slip-ring motor, which 
supplies air through 
galvanised iron pipes 
to valveless hammer 
drills, used for driving 
headings in the ad- 
jacent quarries. The 
limestone from the 
latter is dealt with ina 
300-ton-per-day crush- 
ing plant operated by 
a 30-H.P, slip - ring 
motor, the output of 
which is hauled to the 
railway by a 20-H.P. 
motor-driven friction 
haulage. 

Almost identical 
with the 70 H.P. haul- 
age last mentioned, is 
an 80-H.P. Cascade 
haulage plant at Great 
Rocks ‘quarry, which 
deals with the lime- 
stone required for 
burning in the Ryan 
patent and other kilns 
situated on the rail- 
way side. For winding 
the ash wagons and 


haulage is provided, driven by a 50-H.P. 
slip-ring motor. ‘ 

At Great Rocks the principal crushing 
plant and haulage are at present steam 
driven, but arrangements have been 
made to fix a 100-H.p. Cascade motor 
for driving the haulage, which has four 
drums, and a similar sized motor, along- 
side the latter, will replace the hori- 
zontal engine at present driving the 
crushing plant and occupying a separate 
engine house. Two crushers, with-a 
capacity of 550 tons per day, are in use 
here, with the necessary screens, and a 
milling pan for turning out cubical 
stone ; a separate plant for making tar 
macadam is operated by a 15-H.P. 
squirrel-cage motor, and nearby a plant 
for crushing and screening dirty stone, 
or what was quarry waste, is driven 
by a 20-H.P. squirrel-cage motor. 

Adjoining the Great Rocks crush- 
ing plant is an electric drill gene- 
rating plant, consisting of two Mar- 


drills and the other for two—and a 


of alternating and pulsating currents supplied from the special 
drill generators, which are of Sandycroft make, and are 
illustrated in fig. 5. 


Fic, 11,—GENERAL PLAN, SHOWING PowER AND DRILL TRANSMISSIONS, Motors, &c., 
Buxton Lime Firms’ INSTALLATION, 
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The drill station feeds about: three miles of 120-volt 
thrée-wire transmission running through the adjacent quarry, 
the line being tapped either by means of temporary overhead 
wires or flexible cable running to a drill wherever it may 
happen to be placed. : 

As previously mentioned, the quarries are open, and are 
worked in lifts or ledges. The drills, several of which are 
in use, are fixed on the ledges as shown in fig. 7, and bore 
down vertically for 18 or 20 ft.,-holes of 24 in. to 1 in. 
diameter, which are subsequently used for blasting. | 

The firing of any one hole usually brings down 500 to 
1,000 tons of rock. 

Another Marvin drill generator plant is in use at the Per- 
severance quarry on the opposite side of the Midland Rail- 
way, where a four-drill machine, driven by a 20-H.p. X-type 
Sandycroft motor and exciter, has superseded a producer gas 
engine plant. 

Another direction in which electric driving has been 
applied with considerable success, is in the wagon 
repair shops at Peak Dale, in which plant is installed for 
dealing with the company’s wagon stock, comprising some 
3,000 main line wagons and a similar number of narrow- 
gauge tip wagons used in the quarries. The motors in use 
vary from 7 to 15 H.P., and are all of the X type mentioned 
above ; the power cost works out at-about £1 per week for 
these shops—a figure equivalent to wages alone with an 
engine drive. 

In view of the exposed transmissions and the severe 
thunderstorms which occur in the district, G.E.C. lightning 
_ arresters are installed practically throughout : the motor 
frames are all earthed to galvanised zinc earth plates, and 
where possible the company’s water-pipe line along the rail- 
way has been used as an earth. 

Taken over the whole of the electrically-worked quarries, 
Mr. Williams-Ellis considered that there had been a saving 
of nearly 40 per cent. by the substitution of electrical driving 
for the methods previously in use. 

There are still many isolated quarries belonging to the 
company which rely on steam, gas or oil plants for power, 
but, needless to add, schemes for electrical working have been 
under consideration, in view of the success already met with 
in that connection. 

In conclusion, we are indebted to Mr. Williams-Ellis for 
his courtesy in explaining the many interesting details of 
this installation, the special features of which, such as the 
employment of numerous Cascade motors, make it somewhat 
unique in this couny ; we congratulate him on. the 
successful outcome of a difficult piece of pioneering in quarry 
electrification. 


Notes oN CascaDE AND “X”-TypE Mortors.—The 
Sandycroft. Foundry Co.’s Cascade motor has been 
previously described in our columns; in the ELECTRICAL 
Review of October 22nd, 1909, Mr. Williams-Ellis 
mentioned that the efficiency of a 70-B.H.P. haulage motor of 
this type, on test, was found to be :—Full load, 88°5 per 
cent. ; half load, 87 per cent. ; and 14 load, 89 per cent, 

The simplest type of this machine has a short circuited 
rotor without slip rings; speed variation is obtained by 
means of regulating resistances connected to tappings in the 
stator winding, and full-load starting torque is obtained with 
full-load current. 

The stator is provided with a single winding of the 
regular barrel type, and differs only from that of an ordinary 
motor by having the coils connected to form two parallel 
groups per phase. From symmetrical points in the winding, 
tappings are taken equivalent to equalising connections. 

The rotor winding is also of the barrel type, with one 
quarter of the, coils omitted. .The omission of these bars 
gives the winding the property of simultaneously producing 
two magnetic fields, one having a number of poles corres- 
ponding to that of the stator winding, and the other with half 
this number. The second field rotates in the opposite direction 
to the first, and generates. electromotive forces in the stator 
winding. By coupling pairs of stator tappings paths are 
formed for the circulation of these currents, and by the ‘use 
_ Of resistances these currents can be controlled. The windings 
of the rotor consist of groups of parallel connected coils, so 
that only very low voltages exist. even when standing. Ina 


motor the maximum voltage does not exceed 12 
In the case of the two-speed motor, which has also been 
referred to, extra rotor windings are required, and three slip-. 
rings. with resistances ; with the cutting out of the stator 
resistances, the motor reaches its first efficient synchronous 
speed, while similarly the cutting out of the rotor resistances 
gives the’ second efficient synchronous speed. 
The efficiencies at both speeds’ are high, those of a 
100-H.P, motor being 91. per cent. at the first and 
89 per cent. at the two-thirds speed with the same 
torque, the corresponding power factors being ‘93 and °86. . 
This type of motor develops full-load torque with onl 
0°7 full-load current, and will give double that torque wit 
1°4 full-load current. ~~ 
' An article covering the technical design of the Sandycroft 
Co.’s Cascade motor, by Mr. L. J. Hunt, the inventor, 
appeared in our issue of May-10th, 1907. 
‘The’ X+type motor has a high-resistance squirrel-cage 


winding, provided with low resistance cross-connections 


having the same pitch as the stator windings. The stator 
windings. are arranged’ so that. when starting they can be 
connected to give half the number of poles. Under these 
conditions no difference of potential exists between the low 
resistance cross-connections, and consequently ‘the high- 
resistance squirrel cage is alone operative, and the motor 
starts with a high power factor, taking rather less than 
twice full-load current for full-load torque. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 


Continental Notes.—Rvssia.—A project the con- 
struction of an electric tramway in the town of Minsk is at present 

FRANCE.—The municipal authorities of Vincennes, near Paris, 
have just put in service a novel electric tramcar.~ It is a combina- 
tion hearse and funeral coach, and is designed at one end to carry 
a coffin in a specially arranged compartment, the mourners being 
accommodated in the remaining part of the: vehicle. 

SWITZERLAND.—<According to the Feuille fédérale Suisse, of 
Berne, a concession has been granted to a syndicate for the con- 
struction and working (on an 80 years’ lease) of an electric funi- 
cular railway from the village of Saint Moritz to Chantarelle-sur- 
Chaunt. The estimated cost of constructing thé permanent way is 


Leeds.—With reference to our paragraph of last week in 
which it was stated that the whole of the cars were to be fitted with 
side life-guards, it may be of interest to mention that these life- 


~ guards have been invented by members of the staff. The Com- 


“mittee proposes that the patent fees, not exceeding £20, shall be 
payable by the Corporarion on the understanding that it shall 


- have the right to manufacture the guards'or to have them nianu- 
 factured and to use the patent free of royalty. = 


Llandudno,—At ‘the sixth general meeting of the 
Llandudno: and Colway Bay Electric Railway Co., it was stated 


that the directors were negotiating with a-view to obtaining ‘th 


right to double a further portion of the line. ‘ 


Mexico,—It is stated that the Siemens-Schuckert 
Works have received an order forthe construction of an electtic 
railway in the Mexican city of Pachuca, the length being 17} miles, 
The line is to be equipped for passenger traffic and the transport 
of ore. 


Plymouth.—At a meeting of the T.C. on Monday, one 
of the minutes of the Tramways Committee was a resolution that 
the tramways manager report as to the estimated cost and probable 
financial effect.of establishing services of carson the railless trolley 
system to Laira. Mr. Baker welcomed the minute, and as the route 
was well known, he hoped the. report would not be long delayed. 
Mr. Stephens said the idea now running in the Committee was to 
carry lines to Laira, and use the trackless system to Crownhill. 
Ald. Phillips said that was not exactly so, but as it was to be a 
matter of report, the Mayor stopped the discussion. 


Sheffield.—In reply to a communication from ‘the city 


_. treasurer, the Tramways Committee has decided to state that 
£23,334 is the estimated amount of profits from the tramways 


for the year ended March 25th next; which would be available for 
. the relief of the general district rate. The general manager reports 


- that & compromise had been effected with Overseer’s Valuer in regard 


to the re-assesement of the tramways undertaking and the rateable 
value of the whole of the tramways had,been settled at_ £30,000. 
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South Africa.—The system of railless electric omnibuses 
recommended by the Bloemfontein City Engineer has been adopted 
by the T.C. A loan is to be raised for carrying out the scheme.— 
British and South African Export Gazette. 


_ Walsall.—The Tramways Committee reports that it has 
had one tramcar fitted up with a vestibule for protecting the 
drivers in inclement weather, and that the Board of Trade has 
given approval to the fitting of six cars in the first instance with 
the screens, requesting that after three months’ use the Corporation 
should report to the Board on the matter after obtaining opinions 
of the drivers as to the merits or otherwise of the screens, 


Wolverhampton, — The Tramways Committee has 


decided to purchase an additional motor-’bus at an estimated cost 
of £620, for the service between Wolverhampton and Fallings Park. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Repairs.—The cable between Coll and Tiree has 


been restored by the c.s. Monarch, after eight weeks’ interruption. 
The Monarch is now engaged in similar work on the Arran coast. 


India,—The radio-telegraph stations at Simla and Delhi, 
which form the first two in the line of stations to connect Calcutta 
with Simla by wireless telegraphy, have been completed by the 
Marconi Co. for the telegraph department.—Jndian and astern 
“Engineer. 

New Cable.—The Eastern Telegraph Co. has decided to 
lay a new cable to Egypt from Gibraltar. The cable will touch at 
Malta and Alexandria. The cost is estimated at £400,000, and will 
be defrayed by the general reserve fund of the company.—A/frican 
Engineering. 


New Exchange in the City.—On Friday last, by the 
courtesy of the Postmaster-General and the Peel-Conner Telephone 
Works, Ltd., we were enabled to inspect the new Avenue Exchange 
which has been equipped by the company in Creechurch Lane, to 
replace the old exchange of the same name in Lime Street. The 
new plant includes the company’s 40-volt switchboards to accom- 
modate 9,000 subscribers, and has been carried out on the most 
up-to-date lines at a cost of about £160,000. A special feature of 
the installation is the use of the “ancillary jack” system, in which 
each subscriber’s call is received at three positions simultaneously, 
and can be dealt with by any one of nine operators (instead of 
three, as hitherto), thus increasing the rapidity of reply and dis- 
tributing the work more uniformly amongst the operators. It is 
hoped that the exchange will be opened to-morrow. 

In the course of a brief address to the visitors, Mr. P. P. 
Kipping, London manager and secretary of the company, thanked 
the Press for consistently advocating the principle of giving a pre- 
ference to home productions wherever it was possible, and paid a 


- well-merited tribute to the ability of the technical staff of the 


.. Municipality will shortly be on offer ; 


. radio-telegraph stations in several districts. 


Post Office, which, he declared, was not surpassed by that of any 
telephone administration in the world with which his company had 


-beenintouch, He claimed that under the new régime the develop- 


ment that would take place would give employment to the tele- 
phone industry and a quicker and better service to the public. 
; Further particulars of the new exchange will be given in a later 
issue. 

Trunk Call . Deposits.—A correspondent asks :— 
Will the G.P.O. authorities still demand from telephone subscribers 


- the deposit of £1 as security for trunk call charges? Hitherto, 


the National Telephone Co. have had the use of a very large sum of 
money deposited in this way, in view of their obligations to the 
G.P.0., but now, as the latter will own the whole system, there 
seems to be no reason whatever, why all deposits should not be 
returned, and no new ones demanded. It is bad enough to make 


_ subscribers pay a whole year’s rental in advance, without demanding 


more, 


Uruguay.—The Government’ has decided to install 
The two largest 
_ stations will be at Cerrito de la Victoria, near Monte-Video, and at 
- Paso de los Toros, and will be similar to the stations in the 
Argentine Republic and Brazil, 


CONTRACTS OPEN and CLOSED. 


“OPEN. 


Africa,—The British and South African Export Gazette 
states that orders for plant and material for the electric lighting 
scheme about to be undertaken by the Salisbury, Rhodesia, 
‘also that contracts for the 


‘ supply of material for the new tramway scheme. to* be under- 


‘taken by the Germiston Municipality, at a cost of £106; 000, will 


“‘shortly be given out: 


Ashton- under-Lyne.—January “o4th.- “Three: Lanca- 


shire boilets and-two 1,500-Kw. tutbo- for the 


tion: Official Notices ” January: Sth. 


Australia,—N.S.W. GovERNMENT RalLways.—January 
22nd.—Supply and erection at the White Bay power house, Sydney, 
of eight water-tube boilers, with superheaters, economisers and 
mechanical stokers. January 29th.—A 25-Kw. booster set. Parti- 
culars, Electrical Engineer's Office, 61, Hunter Street, Sydney. 

February 7th—The Prahran and Malvern Tramways Trust, 
Melbourne, are inviting tenders for 1,272 tons of tramway rails, 
Specifications and forms of tender, £2 2s. (returnable), from J. 
Coates & Co., Ltd., Suffolk House, Laurence Pountney Hill, 
London, E.C. 

February 19th.—Wire-testing machine, for the . Postmaster- 
General's Department in Tasmania. See “Official Notices” 
January 5th. 


27th. Tenders are 
invited for the supply of an electrically-driven winding engine and 
other mining machinery. Particulars, K. K. Bergverwaltung in 
Kirchbichl. 


Belgium.—January 29th. The municipal authorities 
of Vaux-sous-Cheyvremont (Liége) are inviting tenders for the 
establishment of a central electric lighting station in the town. 


Bristol.—The Docks Committee of the T.C. on Monday 


authorised the engineer to invite tenders for two electric lifts for 


the. Avonmouth Dock new cold storage. 


Bulgaria,— January 29th. The municipal authorities of 
Phillipopolis are inviting tenders for the concession for the electric 
lighting of the town. 


Burnley.—Lighting battery for the Workhouse; for the 
Guardians. See “ Official Notices” January 5th. 


Burton-on-Trent,—January 27th. One 1,250-Kw. 
turbo-alternator, and other electrical and steam plant for the 
Corporation. See “ Official Notices” to-day. 


Croydon,—January 29th. Mixed-pressure turbine plant, 
for the Corporation. See “ Official Notices” January 5th. 


Dartford.— January 23rd. One high-speed vertical 
uniflow engine, tandem generators and three-wire balancer, three 
superheaters and extensions to pipework, switchboard and elec- 
trically-driven centrifugal pump, for the U.D.C. See “ Official 
December 15th. 


Dablin,—January 30th. Dublin Port: and Docks Board. 
Two 4-ton electric portal wharf cranes. Specification, £1 returnable, 
from Sir J. P. Griffith, Engineer to the Board, East Wall, Dublin. 

January 18th.—E.H.P. sub-station switchboards and accessories, 
for the Corporation. See “ Official Notices” to-day. 


Exeter.—February 2nd. Vulcanised rubber cables, dis- 
tribution fuseboards, distribution switch and fuseboard, steel 
conduits and fittings, for the Visiting Committee of the Asylum. 
See “ Official Notices” to-day. 


Grimsby.—January 15th. Metal-filament lamps for a 
year, for the Corporation. See “ Official Notices” January 5th. ' 


Halifax,—February 5th. Stores and materials for a year, 
for the Corporation Electricity Department. See “ Official Notices” 
to-day. 


Hornsey,—January 25th. Extension of Temperley 
transporter, for the T.C. See “ Official Notices” to-day. 


Italy.—Tenders will be received, within 60 days from 
December 20th, at the office of the “Presidente del Consiglio 
Generale dell’ Ente. Autonomo Volturno, Piazza Municipio 37,” 
Naples, for the supply and erection of machinery and apparatus, as 
well as hydraulic, electric and general accessories, required in con- 
nection with the central electric generating station in Naples. 
The upset price is put at 1,230,000 lire (£49,200), and a deposit of 
25,000 lire (£1,000) will be required to qualify any tender. Twenty 
months are allowed for the supply of the material. The power 
to be generated at the Volturno Springs and carried into Naples 
will amount to 12,000 K.v.A., and the plant must have a capacity 
for the production of a further 12,000 K.v.A., if required. This 
contract is open to foreign competition, but all documents apper- 


taining thereto must be made out in Italian, Plans and specifica- @ 
tions governing the contract may be seen at the above-mentioned. 


office in Naples.— Board of Trade Journal. 


London,—L.C.C.—January 23rd. 3,500 tons of steel 
’ girder tramway track rails and fastenings, and 1,500 tons of slot 
rails and conductor tees. Specifications, forms of tender, and 
drawings, £2 (returnable), from the Chief Engineer’s Department, 

. County Hall, London, 8.W. 


STEPNEY.—January 29th. The B.C..is inviting tenders for 
~‘one E.H.T. converting plant, suitable for 6,000-volt three-phase 


to D.c., together with E.H.T. and L.T. switchgear, &c., 
for the Limehouse and stations. See.“ Official Notices” 


to-day. 


Nuneaton, — eth: “Ole 500-KW. mixed- 


pressure turbo-generator, with condensing plant, pipework, &e, for. 
the Corporation. See ‘Official Notices” January 6th. 
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Plymouth.—January 20th. Stores for a year, for the 
Corporation Electricity and Street Lighting Departments. See 
“ Official Notices” January 5th. 


Prague.—January 31st. Supply of two turbo-generators, 
of a normal capacity of 3,600 kw., with accessories. Particulars, 
plans, &c., from Stadtischen Kanzlei der Elektricitidtscentrale, 
Prague VII, and tenders to Haupteinreichungsprotokolle der Elec- 
trischen Unternehmungen, Altstidter Markthalle, Prague, Austria. 


Radeliffe.—January 13th.  Electrically-driven centri- 
fugal or turbine pump for the U.D.C.’s sewage. disposal works 
W. L. Rothwell, surveyor. 


Rotherham.—Tenders are to be invited for the supply 
of materials for the electrical equipment of the Maltby railless 
trolley vehicle route, and for the railless cars required. 


Roumania,—January 17th. The Roumanian State 
Railway authorities in Bucharest ‘are inviting tenders for the 
supply of 1,500 metres of electric cable. 


Servia.—Considerable expenditure is contemplated at 
Prahovo, in the conversion of the place into an up-to-date port. 
It is intended to work the harbour plant by electricity, and tenders 
will shortly be invited for a complete light and power plant. 
Local representation is advisable. 


Siam.—BancKkox. March 15th. Tenders are invited 
for the supply and erection of an electric power station with 
a capacity of 3,000 Kw. Tenders, on the prescribed forms, to the 
Ministry ef Local Government, Bangkok. For further particulars 
see this column for November 24th. 


Spain,—January 22nd. The municipal authorities of 
Santoyo (province of Palencia) are inviting tenders for the con- 
cession for the electric lighting ot the town during a period of 
eight years. Particulars can be obtained from, and tenders are to 
be sent to, El Secretario del Ayuntamiento de Santoyo (Palencia). 

Tenders have just been invited by the municipal authorities of 
Ribas (province of Gerona) for the concession for the electric 
lighting of the town. 


Tunbridge Wells.—February 10th. High and low- 
tension switchgear, for the Corporation. See “Official Notices” 
to-day. 


Turkey.—February 20th. Tenders will be received at 
the “ Ministére des Travaux Publics,” Constantinople, for a conces- 
sion for the supply of electric light and power to the town of 
Adalia, which has a population of some 30,000. For particulars 
see this column December 22nd. 


West Ham.—January 18th. A.C. house-service watt- 
meters. Specifications and forms of tender, £1 (returnable), from 
the Electrical Engineer, 84, Romford Road, Stratford, London, E. 


York.—Electric shunting locomotive for the Corporation. 
See Official Notices to-day. 


CLOSED. 


Barrow.—At the T.C. meeting on Monday, the Watch 
Committee recommended that the tender of Mr. C. Armstrong Lamb 
for the electric lighting of the new fire station be accepted, at £124. 


Bedford.—The T.C. has accepted the tender of Messrs. 

Wilton & Co. for installing the electric light at the isolation 

, hospitals and supplying fittings, at £77, and for similar work at 
the new convalescent block, at £16. 


Bolton.—The Tramways Committee has accepted the 
following tenders :— 


Dryers, Ltd.—Insulating plant. 
Edgar Allen & Co., Ltd.— New crossing. 


Buenos Ayres.—According to the Review of the River 

’ Plate, the Government has contracted with the Maschinenfabrik 

Augsburg-Nurnberg, A. G., for the supply of 20 electric cranes for 

the warehouses in Docks 1 and 2 and North Basin. Cost $118,621 

gold. The total cost, including cable connections of the German 
Electric Light Co., amounts to $379,973 paper. 


Burnley.—The T.C. has accepted the tender of Messrs. 
Lambourne & Co., of London, for ironwork for the Queensgate car- 
shed extension, at £881. 


Cape Town.—The tender of Messrs. E. A. Shaw & Co. 
has been accepted for the wiring of the Alhambra Picture Palace. 


Clayton-le-Moors.—The D.C. has accepted the tender 
of Messrs, Wm. Rothwell & Sons, electricians and hardware dealers, 
of Great Harwood, for the maintenance and repair of the fire- 
brigade alarm system for the ensuing 12 months. 


Croydon,—The Guardians have decided to purchase from 
Messrs, K, Schall & Co., for £53, an X-ray apparatus. 


Felixstowe.—The U.D.C. has accepted the tender of 
Messrs. Siemens Bros. & Co., Ltd., for a motor fire-syren, at £35. 


Glasgow.—The Trustees of the Clyde Navigation have .. 


accepted the offer of Sir Wm. Arrol & Co., Ltd., which was-the 


lowest satisfactory one, for a 32-ton electric crane for the Rothesay 


Dock, Clydebank, at £7,953. 


from the following 


firms have been accepted by the Electricity Department for the 
purchase of certain disused plant :— 


F. W. Ward, Ltd.— Economisers, superheaters and arc heaters, £40. 
I. Levy & Sons.—Condensers and meters, £229. 

Mr, J. Clark.—Switchboards and arc lamps, £81. 

Mr, J. Hyams.—Arc lamp accessories, £14, 

Mr. E. J. Webster.—Scrap copper, lead, brass and gun-metal, £121; 


Reigate.—The T.C. has accepted the tender of the 
Anglo-American Oil Co., Ltd., for fuel oil for the new Diesel engine 
at the electricity works, for a year, at £2 7s. 9d. per ton. 


Sheffield.—The T.C. has accepted the following tenders : 


Willans & Robinson, Ltd.—Turbo-alternator, £21,707. 


Dewhirst’s Engineering Co., Ltd.—Cables, Jamps, switchboard, &c., £2,839. 


ar Lindley & Co., Ltd.—Electric lighting, sewage works extension, 


Messrs. Willans & Robinson have been authorised to sub-let the 
alternator portion of their contract to Messrs. Dick, Kerr & Co., Ltd, 


Steck port,—The T.C. has accepted the following tenders : 


Wm. Rickard, Litd., Derby.—Half-mile of 7:18 cable, £14 16s, ; half-mile of 
716 cable, £21 1s. 


United Electric Car Co., Ltd.—Five car-top covers and alterations to L 


staircases, £108 each. 


Walsall.—The T.C. has entered into a contract with 
Messrs. Richardsons, Westgarth & Co., Ltd., for supplying and fixing 
a cooling tower at the generating station, at a cost of £600. It has 
further accepted the tenders of the British Westinghouse Co.,-Ltd., 
at £74 and £55, for providing the necessary transformer and 
switchgear respectively for supplying the sewage works with 
alternating current, 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, January 12th. At 8 p.m. At the Holborn 
Restaurant. Smoking concert. 


Midland Electrical Engineers’ Bali.—Friday, January 12th. At the Grand Hotel, 
Birmingham, 

North-East Coast Institution of Engineers and Shipbuilders.—Saturday, January 
18th. At 7.15p.m. At the Armstrong College, Newcastle-on-Tyne. Paper 
on “ Wireless Telegraphy for Naval Purpcses,” Ly Mr. H. C. Stroud. 

Meeting at 2.30 p.m. Graduates’ visit to the Gateshead works of Messrs. 
Clarke, Chapman & Co., Ltd. 

Institution of Electrical Engineers (Newcastle Local Section).—Monday, January 
15th. At7.80p.m. At the Armstrong College, Newcastle. Lecture by Mr. 
W. C. Mountain, 

Institution of Electrical Engineers (M.nchester Loos! Section).— Tuesday, January 
16th. At 7.20p.m. At the University, Manchester. Paper on “ Recent 
Developments in Turbine Practice,” by Mr. K. Baumann. 

juminating Engineering Society.—Tuesday, January 16th. At 8 p.m. At the 

Royal’ Socrety of Arts. Paper on *Colour Discrimination by Artificial 
Light,” by Mr. T. E. Ritchie. ; 

Institution of Electrical Engineers (Students’ Section, London).— Wednesday, 
January 17th. At 7.45 p.m. Paper on “Some Notes on Central-Station 

Practice,” by Mr. A. N. Kingsbury. 

Institution of Electrical Engineers (London),—Thursday, January 18th. At 8 p.m. 
Adjourned d.scussion on paper on “ Residence Tariffs,” by Mr. A. H. 
Seabrook. 

Institution of Mechanical Engineers.—Friday, January lfth. At 8 p.m. Paper 
on “The Evolution and Present Development of the Turbine Pump,” by 
Messrs. E. Hopkinson and A. E. L. Choriton. 

Institution of Civil Engineers.—Friday, January 19th. At 8 p.m. Fftudents’ 
meeting. Paper on “The Turbo-Blower and Turbo-Compressor,” by Mr. 
G. Ingram. 

Faraday House Old Students’ Associatisn.—Friday, January 19th. At 8.30 p.m. 
At the Holborn Restaurant. Antual smoking concert. 

Royal Institution.—Friday, January 19th. At 9 p.m. Discourse on “ Heat 
Problems,” by Prof. Sir J. Dewar. 

Institution of Ergineers.—Saturday, January 20th. At 9.80a.m. Visit to 

“—— works of the Western Electric ny Ltd., Woolwich. 

Asecclation of Engineers-in-Charge.—Saturday, January 20th. At 7.60p.m. At 
St. E.C. Discussion on “The Various 8;stems of 
Warming Buildings.” 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding Officer—LirvtT.-Cot, H. M. Lear, 


The following orders are issued :— 


Monday, January 15th._—“A” Technical work and musketry 
_ instruction (standard tests), 7 to 10 p.m. 
Tuesday, January 16th—‘B” Company. Technical work and musketry 
instruction (standard tests), 7 to 10 p.m. 
Thursday, January 18th.—‘C” Company. Technical work and musketry 
instruction (standard tests), Jecture by Major Phillips, 7 to 10 p.m. 
Friday, January 19th.—‘D” Company. Technical work and musketry 
instruction (standard tests), lecture by Major Phillips, 7 to 10 p.m. ; 
Saturday, January 20th.—Headquarters will be opened for regimental 
business from 10 a.m. to 12 noon. ‘ ; 
(Signed) . J.H, 8. Major, 
, For Officer commanding L.E.E.. 
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‘NOTES. 


e 


The Electro-Harmonic Society.—A smoking concert 
is to be held at the Holborn Restaurant (King’s Hall), to-night, 
Friday, January 12th, at 8 o’clock. The chair will be taken by Mr. 
James Swinburne, F.R.S. The artists are as follow :—Vocalists, 
Signor Lenghi (tenor), and Mr. George Baker (bass-baritone) ; the boy 
harpist, io Lorenzi; Anglo-French comedian, Mons. Alec 
Chentrens; humorist, Mr. J. M: Campbell; humorous recitals, 
Mr. Valentine Hill; modern. magic, Mr. Bradley Alexander ; solo 
pianoforte and accompanist, Mr. Bernard Flanders, A.R.A.M. 


Electrical Imports and Exports.—The foreign trade 
returns for 1911 are now complete. If we accept the classification 
followed by the daily Press in its summary of the position, we find 
that the electrical imports and exports have been as follows :— 


Electrical Goods imported in month of Dec. 1910 ... £199,387 
” ” ” ” 1911 eee 138,581 

Decrease £60,806 

Machinery Imports for month of Dec., 1910 ... oo «=£396,356 
” ” 1911... 453,718 
Increase ... £57,362 

Electrical Goods exported in month of Dec., 1910 £605,278 
» 1911 .. 217,219 
Decrease ... £388,059 

Machinery Exports in month of Dec.,1910...  —.... £2,563,053 
Increase ... _ £87,850 


The decrease in electrical exports may easily be misunderstood 
unless it be borne in mind that, in December, 1910, there was one 
special item of £340,605 for telegraph cable and apparatus under the 
heading ‘“ Madeira, Portuguese Africa and India.’ There was no 
corresponding big cable export in December, 1911. 


Economy of Electric Cooking.— Some interesting 
figures were given in a recent issue of the.Standard regarding the 
use of electricity for cooking in a suburban household of six 
persons. In 1907 and 1908, the total annual cost for cooking, 
lighting and hot water supply with gas and coal was £20 9s, 11d. 
and £17 2s. 2d. respectively; during 1909 the householder was 
absent, but in 1910 and 1911 the records were resumed, with the 
difference that a ‘‘ Tricity ” cooker was exclusively used for cooking 
purpores, and the total annual costs in these years were £22 5s. 3d. 
and £22 4s, 4d. respectively. A corresponding record of the butchers’ 
bills for the same years showed that in 1907 and 1908 they amounted 
to £50 7s. 1d. and £54 0s. 9d. respectively ; but in 1910 and 1911 
the corresponding amounts were £38 10s. 4d. and £33 8s.; yet the 
quantity of meat. consumed at table was practically the same, the 
economy in cost being due to the lessened wastage of meat cooked 
in an electric oven. It will be seen that the saving effected was 
between four and five times the increased cost of cooking. In fact, 
the saving in the butchers’ bill in 1911 was almost sufficient to pay 
for the whole cost of cooking, heating and lighting for the year. 


Gas Explosion,—Explosions and fires caused by gas are 
such ordinary occurrences that we rarely trouble to record them ; 
but a fatal accident of this kind which occurred on Monday at 
Tikeston is of exceptional interest. Strange to say, the fatality 
which accompanied the explosion was the death of a girl by 
drowning. A gas-holder at the Corporation gasworks, of a million 
cubic feet capacity, exploded, and demolished a street of cottages, 
while the water from the seal escaped and flooded the streets, 
doing great damage. Sheets of iron, lumps of coal and cases of 
beer were flung upon the houses, and many people escaped from 
their dwellings, which were in a precarious state, by wading 
through water up to the waist; as snow was falling, and the 
weather was bitterly cold, great suffering resulted. Fire accom- 
panied the explosion, and was with difficulty subdued, How the 


explosion was brought about we do not know ; presumably by some ~ 


means an inflammable mixture was present in the gas-holder, but 
how did it become ignited ? Can it have been due to the fusion of 
an electric wire ? 


Memorandum on Steam Boilers.—A correspondent 
informs us that the Memorandum on which we recently commented 
favourably, has been ‘‘withdrawn,” and suggests that the Govern- 
ment thought that the working man would learn too much from 
it. However that may be, our readers will. realise that it is useless 
to apply to the Government stationers for a copy. 


The Rating of Engineering Works,—According to 
the Zimes, at the Liverpool Quarter Sessions last week, the hearing 
was concluded of the appeal by Messrs. Greenwood & Batley, Ltd., 
against the rating assessment of their works by the Assessment 
Committee of the Bramley Union. The gross estimated rental was 
£10,134, and the rateable value. £6,050. It was stated, that the 
Leeds engineering trade was fast declining, and the heavy rating was 
suggested as a cause, The Recorder, Mr. Tindal Atkinson, K.C., 
asseased the net value at £4,872, and the appeal was allowed, with 


Electricity for Mining in Norway.—The Ranen 
Lead and Silver Works and Mines, which are situated in the North 
of Norway, not far from the Dunderland Iron Mines, and which 
have been lying idle for about 40 years, are now to be worked, and 
the necessary plant is in course of erection. The plant is to be 
driven by electricity, and is designed with a capacity for treating 
40 tons of crude ore per day. Apart from the ordinary concen. 
trating plant, a magnetic separator will also be installed, which is 
to be connected with an oven for roasting the ore. It is also the 
intention to build an electrical experimental furnace, for which the 
necessary energy will be transmitted from the power station at the 
Waterfall of Holmfossen, which is already completed. The ore in 
the company’s mines is of a somewhat complicated nature, and 
contains 18 per cent. of zine in addition to lead, silver, and some 
other metals, 


The Australian Tariff.—The Melbourne correspondent 
of the Times says, as a result of an examination of Mr. Tuft’s Bill, 
that the revision of the tariff will be more nominal than real. 
“Lamps are to pay 30 per cent. instead of 20 per cent., while tanks, 
which have been free since 1907, are now only so if not exceeding 
400-gallon capacity. There is throughout the Bill a strong ten. 
dency to penalise parts of machines in the interests of local work. 
shops. Thus, fire engines, sewing machines, typewriters, &c., still 
come in free, but separate parts no longer do so, but have to pay 
25 per cent., and the same duty attaches to separate parts of such 
machines as are used for hat-making, paper manufacture, and 
other purposes, while parts of electrical machines are also dutiable, 
All aluminium articles have hitherto been free, a privilege now 
confined to kettles and kitchen utensils ; electroliers, chandeliers, 
&e., formerly 20 per cent., are now 25 per cent., or 30 per cent. if 
not of British manufacture. Gas meters are to be charged 15 per 
cent., but some parts are still to be allowed in free.” 


New Zealand.—The Borough Council of Misamar, a 
suburb of Wellington, has decided to adopt an electric power 
scheme, of which the details are to be put before the ratepayers for 
their approval at an early date. The Wellington City Tramway 
Committee is to be approached in regard to the hire of tramcars, 
the borough to supply the power. Interviewed by a Press repre- 
sentative, the town clerk stated that it was necessary to have a 
small power station to supply power to the high levels, and for the 
compressors that work in the ejector station for the sewerage. . The 
consulting engineer to the borough is of opinion that if the power 
station is increased so as to generate power for the tramway and 
for lighting—both public and private—a considerable saving could 
be made, and the scheme would prove a financial success, The 
output of the proposed power station would be 448,000 units per 
annum, and the annual cost of running is estimated at £3,039 per 
annum. The capital cost is put down at £15,275, from which 
amount a reduction of £5,674 (small power station) is to be made, 
A saving of £2,025 is estimated if the Wellington City agrees to 
the hire of cars. If Wellington refuses to hire cars, the borough 
will be forced to purchase cars of its own, and make arrangements 
with the City Council for the running of borough cars over the 
city lines. 


Staff Supper.—On Tuesday, the 2nd inst., at midnight, 
the employés of the Llandudno and Colwyn Bay Electric Railway, 
Ltd., held their second annual supper at the messroom at the car 
depét, Rhos-on-Sea, the room being tastefully decorated with 
festoons, bunting and Chinese lanterns. The chair was occupied by 
Mr. J. W. McInnes, the general manager, who, after proposing the 
loyal toast, announced that the directors had arranged that each 
man should receive a small Christmas box, whereupon three 
hearty cheers were given for the directors of the company. 
Songs were rendered by Messrs. Home, Taylor, Forbes, Jones, 
Boroughs, Dowell, Leddy, James and Ellis, and selections on the 
gramaphone by Mr, Fletcher. A vote of thanks was accorded to 
the chairman, 


Uruguayan Electric Power Monopoly.—The Finan- 
cial News, in referring to the fact that the Uruguayan Government 
has presented a Bill to the Legislature for the nationalisation of all 
the electric power houses in the Republic, says :—“ These are to be 
purchased or expropriated and a State monopoly created. At the 
same time, the Government is authorised to erect power houses in 
all towns which have not that system of illumination. Bonds to 
the value of $4,500,000 gold, bearing 5 per cent. interest, are to be 
issued. To indemnify the Monte Video municipality for the expro- 
priation of their power house, the Government will take over the 
service of the Baring loan, which actually costs the municipality 
$360,000 a year. The municipality will also have a participation in 
the profits of the station.” 


Sun Power.—A company named the Sun Power Co. 


(Eastern Hemisphere), Ltd., has just been formed to exploit an 


invention of Mr. F. Shuman, which has been tested on a practical 
scale in Philadelphia. The fundamental principle is the familiar 
one of heating water by the radiant heat from the sun, with the 
aid of reflectors, and it is stated that Mr. Shuman’s apparatus— 
which includes a special engine—has been demonstrated in suc- 


cessful operation, pumping 3,000 gallons of water per minute toa 


height of 33 ft. Prof. V. Boys has become consulting advisory 
expert to the company, and Mr..A. 8. E.Ackermann recently inspected 
the plant and reported favourably upon it. A 100-H.P, plant is 


‘about to be erected in Egypt. The system, of course, can only be 


used in countries where there is plenty of sunshine and fuel i 
scarce, 
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Association of Consulting Engineers,—The following 
announcement regarding the formation of this Association has been 
sent to us :— 

“As announced some time ago in your columns, a meeting of 

tising consulting engineers representing all branches of the 
profession will be held on Monday, January 15th, at 4 p.m., in the 
Lecture Theatre of the Institution-of Electrical Engineers, Victoria 
Embankment, W.C. 

“For the purpose of forming an Association. of Consulting 
Engineers a code of rules has been drawn up which, it is believed, 
will be in the best interests both of the public and of the pro- 
fession, and it is hoped that all eligible consulting engineers who 
are able will attend the meeting in order that the subject may 
receive the fullest possible discussion. 

It is inevitable that the rules will require alteration and im- 
provements as experience may dictate, but it is felt that they form 
a basis on which consulting engineers may associate together in 
the best interests of the profession. 

“In the absence at present of any recognised list, it is obviously 
impossible to communicate individually with every eligible con- 
sulting engineer, and it is hoped that all such will accept this 
invitation to attend the meeting, on presentation of their card at 
the entrance. 

“As it is sure to occur that a number of those who are in full 
sympathy with the aims and objects of the Association will find 
themselves unable to be present at the meeting, it is hoped that 
they will assist by sending their views in writing to the honorary 
secretary, Mr. A. H. Dykes, 11, Victoria Street, Westminster, 8.W., 
from whom copies of the Rules and other information may be 
obtained.” 

The letter is signed by the following engineers :— 


J.8. Alford C. Lomax H. Rolfe 

H. P. Boulnois 8. R. Lowcock J. F.C. Snell 

W. T. Douglass E. L. Mansergh E. H. Stevenson 

E. M. Eaton A. J. Martin J. Swinburne 

R. Hammond T. L. Miller A. A. C. Swinton 

J. H. Harrison W. M. Mordey G. M. Taylor 

B. Latham W. H. Patchell and A, H. Dykes 
W. Ll. Preece 


London Industrial Employers’ Association.—To- 
day at 2.30 p.m. at the Abercorn Rooms, Great Eastern 
Hotel, E.C., an adjourned meeting of the London and District 
Industrial Employers’ Associatién is to be held to consider the 
draft constitution of the Association, and to elect the Executive 
Council. The provisional Executive appointed at the meeting held 
last November consisted of the following: Messrs. Alfred Brooks, 
John Carr, F. C. Hill, L. A. Martin, Alexander Siemens and J. C. 
Umney. The draft constitution as prepared by this Committee is 
as follows :— 

(a) To promote and further the interests of the members of the 
Association, and in particular to protect and defend those interests 
against combinations of workmen seeking by strikes or other action 
to impose unduly restrictive conditions upon any of the trades 
included in the Association. 

(+) To secure mutual support and co-operation in dealing with 
demands made, and action taken by, workmen or combinations 
thereof, on all matters or questions affecting the interests of any 
members of the Association. : 

(c) To protect the Association, the trades comprised therein, and 
the members thereof against strikes or disputes with workmen or 
against losses incurred by acting in conformity with the decisions 
or recommendations of the Association. 

’ (d) To give to members of the Association all such assistance, 
including pecuniary, legal, or other assistance, as to the Associa- 
tion shall appear proper or desirable. 

(e) To act jointly, by federation or otherwise, and to co-operate 
with any association or federation in furtherance of the objects of 
this Association. 

(f) To make provision for the settlement of differences between 
members of the Association and their workmen, if required. 

(g) To watch over all legislative measures which may affect, or 
a to affect, the interests of the Association, and the members 

ereof, 

(h) To do all such things as are, in the opinion of the Associa- 
tion, incidental or conducive to the attainment of the above objects 
or any of them, © : 


Electric Supply Publicity.—The Electric Supply Pub- 
licity Committee is making a further issue of literature in which 
cooking is to the fore. There is a good cooking pamphlet entitled 
“The Economies of Electric Cooking,” containing data which 
should be useful to supply authorities, The data are mainly con- 
cerned with the shrinkage of meat. The comparison of the large 
shrinkage under coal and gas cooking, with the small shrinkage 
under cooking by electricity, is brought out very forcibly 
in a diagram, and also in tabulated figures. The figures ought to 
be convincing, and they are worked out in a manner easily under- 
stood by the lay mind. The cooking pamphlet comes at a very 
opportune moment, when the undertakings are anxious to push this 
Particular use of the supply. There is also a cooking mail-card in 
colour, which should serve as a continual reminder to consumers 
of this application of electricity. Another apparatus booklet is also 
notified, which is a continuation of Apparatus Booklet No. 1 issued 
some time ago, The present one is of handy size, suitable for 
enclosure with correspondence, &c. It shows various apparatus 
which can be used with the supply. There is also included a hair- 
dressers’ circular, fully illustrating and explaining the various uses 
to which hairdressers can put the supply. 


Institution and Lecture Notes.—NortTHampton Po.y- 
TECHNIC INSTITUTE.—A course of 10 advanced lectures on 
‘“Tiluminating Engineering” will be commenced on Tuesday next, 
seaanny 16th, at 7.30 p.m. The subjects and lectures are as 
‘ollows :— 


January 16th.—‘‘ The Nature of Light and of Radiation,” by S. D. 
Chalmers. : 
January 23rd.—‘‘ Photometry and the Measurement of Light,” by 

A. C. Jolley. 
January 30th and February 6th—‘ The Production of Electric 
Light and its Distribution,” by F. M. Denton. ; 
February 13th.—‘‘The Chemistry of Gas Manufacture and Light- 


ing,” by S. Field. 
February 20th.—“The Use of Shades and Reflectors,” by S. D. 
Chalmers. : 
February 27th.— Physiological Factors in Illumination,” by W. 
Ettles, M.D. 


March 5th.—‘ The Practical Use of Arc Lamps,” by A. C. Plumtree 
(Union Electric Co.). 

March 12th.—‘“The Practical Use of Metallic-Filament Glow 
Lamps,” by V. H. Mackinney (Holophane, Ltd.). 

March 19th.—‘The Practical Use of Gas Lamps,’ by W. E. 
Goodenough. 


A circular stating the ground to be covered by the different 
lectures, and the terms for the course, can be obtained on appli- 
cation to the Principal. 


INSTITUTE OF METALS.—The London meeting of the Institute 
will be held at the Institution of Mechanical Engineers, Westminster, 
commencing on Tuesday, January 16th, at 3 p.m., and on January 
17th, at 10.30 am. On the first day, the president, Sir Gerard 
Muntz, will present the report of the Council on the work of the 
Institute during the past year, and other routine business will be 
transacted. The third annual dinner will be held the same evening. 
On the second day, the following papers will be read and discussed : 
“A Metallographic Hygroscope,” by Prof. Dr. Carl A. F. Benedicks ; 
“ A Study of the Properties of Alloys at High Temperatures,” by 
Dr. G. D. Bengough, M.A.; “ Further Experiments on the Inversion 
at 470° C. in Copper-Zinc Alloys,” by Prof. H.C. H. Carpenter, 
M.A., Ph.D.; “The Influence of Oxygen on Copper containing 
Arsenic or Antimony,” by Mr. R. H. Greaves ; “ The Influence of Tin 
and Lead on the the Micro-Structure of Brass,” by Mr. F. Johnson, 
MSc. ; “ A Contribution to the History of Corrosion : The Corrosion 
of Condenser Tubes by Contact with Electro-Negative Substances,” 
by Mr. Arnold Philip, Assoc.R.S.M., B.Sc.; “The Nomenclature of 
Alloys,” by Dr. W. Rosenhain, B.A. ;.“The Behaviour of Certain 
Alloys when Heated in Vacuo,” by Prof. T. Turner, M.Sc. Full 
particulars regarding membership and visitors’ tickets for next 
week’s meeting can be obtained from the Secretary, Caxton House, 
Westminster, S.W. 

INSTITUTION OF ELECTRICAL ENGINEERS.—The annual dinner 
and reunion of the Institution will be held at the Hotel Cecil, 
London, on Thursday, February 1st, 1912, under the Presidency of 
Mr. 8. Z. de Ferranti. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (LONDON 
BRANCH),—A meeting was held last night, at 39, Victoria 
Street, Westminster, Mr. R. Hood-Haggie, M.ILE.E., Branch 
President, in the chair. Various novel exhibits interesting to 
mining engineers were shown, and a paper by Mr. E. Kilburn Scott, 
M.LE.E., on “ Electricity in Connection with Explosives,” was read 
in abstract and discussed, 


Profit-Sharing—Sir W. P. Hartley, speaking on 
Saturjay last, said that although he did not claim that profit- 
sharing was a cure for all labour troubles, the spirit of it was an 
absolute cure. 


Appointments Vacant,—Test room assistant for the 
Leith Corporation Electricity Department (35s.); foreman mecha- 
nician for the electrical workshop of the Posts and Telegraph 
Department, Federated Malay States (£180). See our advertise- 
ment pages to-day. ~ 


Inquiries,—Makers or agents of ‘‘ Tungsram ” lamps, the 
Zerener electric welding apparatus, and Bronskéll brushes for slip 
rings, are asked for, 


by OUR PERSONAL COLUMN. 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and peaer yt 


also electric tr y and railway officials, to keep readers of 
ELECTRICAL REVIEW vosted as to their movements, 


Central Station Officials—The Battersea B.C. has 
appointed Mr. W. T. MAGRATH as mains assistant. ‘ 

Mr. Wm. Cook has been appointed canvasser and agent of the 
Electricity Department of Hammersmith B.0. it 

Mr. E. J. WALSH, who has been appointed mains superintendent 
to the Kilmarnock Corporation Electricity Department, was on 
6th inst. presented with a gift by the Leith Electricity Works 
staff, the presentat‘-y being by Mr, Thomson, assistant 


engineer, 
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~ <The Electricity Committee of the Bradford T.0. has recom- 
mended the appointment of Mr. J. H. SCHNAUBER, ass ‘stant elec- 
trical engineer, as deputy city electricity engineer, at a salary of 
£250 per annum, rising by £25 a year to £300. 

The Electricity Committee of the Manchester T.C. recommends 
the reappointment for six years of Mr. S. L. PEaRcE, chief elec- 
trical engineer, the salary for the first and second years to be 
£1,300 per annum, for the third and fourth years £1,400, and for 
the fifth and sixth years £1,500, Mr. Pearce to agree to remain for 
six years from February Ist next, and to devote the whole of his 
time to the duties of the office and in carrying out any electrical 
extensions or works. 

We regret to observe from a Hackney newspaper that Mr. L. L. 
ROBINSON, borough electrical engineer of Hackney, is lying ill with 
diphtheria, 


Tramway Officials, — At Tuesday’s meeting of the 
Bradford City Council, a long discussion took place upon a proposal 
to increase the salary of Mr. C. J. SPENCER, the Corporation tramway 
manager, from £700 to £800 a year, by two annual increments of 
£50. Mr, C. A. Glyde, one of the Labour members of the Council, 
in moving that the recommendation be referred back, with an 
instruction that the advance be not given, sketched Mr. Spencer’s 
career in Bradford from the time when, in 1898, he received an 
appointment worth £150 a year. He said that within four years 
Mr. Spencer's salary was advanced £11 per week. Mr. E. Mitchell 
having seconded, the resolution referring the proposal back was 
supported by Alderman Land (who said Mr. Spencer had not made any 
application for an increase) and Alderman Gadie ; whilst speaking 
in favour of the advance being given were Mr. James Hill, Mr. W. 
Leach, Alderman: Peel, Mr. E. J. Smith, Alderman Godwin, and 
- others. Eventually the resolution was adopted, so that the matter 
- will have to come before the Tramways Commiittee again. 


General.—The name of the new chief assistant 
engineer at Stratford-on-Avon is Mr. J. G. THAIN, not Thaw, as 
stated here last week. 

_.. The address of Mr. F. B, O. Hawes is now 18, Park Mansions, 

Vauxhall Park, South Lambert Road, London, S.W. 

Mr. J. W. McCrosky, general representative of J. G. White and 
Co., Ltd., has sailed for the Amazon Valley in connection with 
important business interests which the company have in that 
country. 


Obituary.—Mr. T. Wetier.—The death took place 
on Monday of Mr. Thos. Weller, who had for a long period been in 
business as an electrical engincer at West Hill Road, Brighton, He 
was 62 years of age. 

Mr. R. TURNBULL.—The death has taken place at Chester-le- 
Street (Co. Durham), of Mr. Robert Turnbull, engineer. After 
being in business at Chester-le-Street as a maker of colliery 
engines, he was manager for Messrs. Easton & Anderson, of Erith, 
and later he accepted a position with Messrs. C. A. Parsons & Co., 
or palate out the erection of their turbines. He was 68 years 
of age. 

On Saturday last the funeral took place, with Masonic honours, 
of one of Portobello’s best-known citizens, Mr. LAURENCE M. 
His op, electrician, 


CITY NOTES. 


National Telephone Co., Ltd. 


Tue forty-ninth ordinary general meeting of the shareholders of 
the above company was held on Tuesday, at Hamilton House, 
Victoria Embankment, Mr. George Franklin, the president, in the 


The CHAIRMAN, in moving the adoption of the report (see ELEc- 
TRICAL REVIEW, page 29), first referred with regret to the loss 
which the company had sustained in the death, which occurred 
last November, of Sir Cuthbert Quilter. That gentlemen, he said, 
had from the very foundation of the telephone enterprise, now 
more than 30 years ago, been continuously and actively identified 
with it. By his death the shareholders were deprived of a skilful 
and watchful worker in their interests and the board had lost a 
most valued colleague. Proceeding, the chairman said that that 
meeting had been called somewhat earlier than usual owing to’ the 
pressure of existing circumstances. As they knew, the company’s 
licence expired on December 31st last, and as under the purchase 
agreement of 1905 the sale to the Postmaster-General was provided 
for, it only remained for the company to arrange for the smooth 
transference to the Postmaster-General of the assets, to the pos- 
session of which he-was entitled. He thought it was fitting 
testimony alike to the good sense of both sides that this gigantic 
transfer to the State had been accomplished without difficulty and 
with comparative smoothness, The difficulties with which the 
company was confronted were at all events anticipated and removed 
and they got practically a smooth tyansfer to the Postmaster- 
General. On December 7th, the terms for dealing with the transfer 
- .of the company’s assets were embodied under the heads of arrange- 
ment and duly signed. Those heads defined the respective obliga- 
tions of the Pestmaster-General and the company. They were to 
hand over all the assets which were purchasable, and the Post- 
master-General had undertaken to advance a sum of money not 
exceeding 8 millions in order to enable them to satisfy the claims 
of the debenture-holders. The arrangement also provided for 
the retention. by the cornpany of the setvices of a certain 
numbet of thé transferred staff to assist in the pre- 


paration of the company’s claim and for’ the use by the 


company of Telephone House, or such portions of it as might be. 


required, and general provisions for the protection of the company, 
The Postmaster-General had also agreed that in the event of the 
whole of the purchase money not being paid within six months of 
December 3lst last, he would pay interest on the amount of 
purchase money from time to time remaining unpaid at the rate of 
5 per cent. per annum, instead of 3 per cent., which was the rate 
of interest for the first three months. The directors pressed for 
that alteration in the rate of interest, first, because of the gigantic 
business which had to be undertaken in order to determine the 
price of the assets, and next because of the general slothfulness of 
Government departments in determining the settlement of such 
questions. Power wasgiven to the Postmaster-General to make further 
payments on account of the purchase money if he so desired, and 
he had undertaken that the telephone purchase money was to be 
paid within 28 days after the determination of the amount. The 
company had now transferred the assets, together with the whole 
of the staff, excepting a number of higher officers whose salary 
was more than £700 a year, to the Postmaster-General. Several of 
those higher officers had been retained’ for the purpose of 
prosecuting the company’s claim against the Government. It was 
to be regretted that some of those officers, who had become 
specialists in the business, were .to be deprived of their offices 
simply because the Treasury would not permit of their continuing 
in employment at existing or commercial rates. The company 
owed much to the enthusiasm and devotion of its staff, from its 
humblest member upwards. There now ‘only remained to be 
settled the all-important question of the determination of the price 
to be paid the company for its business. At recent meetings he had 
referred to the fact that an inventory was being taken by a joint 
staff of the company and the Post Office, and that staff which 
numbered 700, had now been engaged on the work for some 
15 months. He had pleasure in ‘stating that the work 
of enumerating in connection with the inventory was 
complete; that the final summaries were now in course: of 
preparation ; and it was hoped that the company’s claim in respect 
of its plant would shortly be ready for presentation. The first 
claim upon the assets was secured to the debenture stock-holders, 
and to those gentlemen there was owing the sum of £3,983,593, 
During the past year the company had paid to them out of its 
own resources £802,413, leaving £3,181,180 still to be paid. 
£1,531,464 was due in respect to the 34 per cent. debenture stock, 
and an action was now before the Courts to determine whether that 
pe was to be paid off at par, as the company had been advised, 
rat a premium of 3 per cent. Meantime it was proposed, out of 


the 3 millions to be received from the Postmaster-General, to pay 


off the whole of the debenture stock during the present month 
without prejudice to the rightsof any of theholders of the 33 per cent, 
stock to the premium to which he had referred. As the 3 millions 
only carried interest at the rate of 3 per cent., while the debenture 
stock carried interest at 3} and 4 per cent., the necessity for its 
immediate repayment was apparent. The facts that the money was 
now available to pay off the debenture stock-holders, and that there 
were no profit-earning possibilities open, made it imperative to take 
steps for the winding up of the company, and that would be done 
at an extraordinary meeting to follow this one. Before, however, 
they commenced the winding up proceedings, it was necessary to 
obtain the authority of the shareholders to the distribution of the 
dividend for the half-year ended December 31st, and the board 
recommended payment of those dividends at the usual rates. He 
was sorry it had not been possible to get the accounts made up in 
time for that meeting, but the advantages of the present proceed- 
ings would, he hoped, be sufficient to compensate for that fact. 
He had seen it stated that a larger distribution than 6 per cent. 
per annum should have been made on the deferred stock. The 
directors had given most careful consideration to that point, and 
had come to the conclusion that their pulicy was a prudent one, 
and to ask the deferred stock-holders to rely, as indeed they must 
rely, upon the decision of the arbitrators upon the amount of the 
company’s claim. There was no sure ground for any 
forecast as to the probable result of the arbitration. 
He had seen speculations indulged in in _ various quar- 
ters, but he wished to say that there were no grounds for 
such speculations at the present moment. The shareholders might 
rely upon it that all that was possible would be done to protect 
their interests and to press forward for adjudication any questions 
in doubt. Several attempts had been made to arrive ata figure by 
agreement without arbitration, but in telephones, as in everything 
else, the ideas of the buyer and the seller materially differed, and it 
had been found impossible to bridge the gulf which existed in the 
respective estimates of value made by the advisers of the Postmaster- 
General and the company respectively. After the purchase money 
had been ascertained, the Postmaster-General had the right under 
the purchase agreement to pay three-fourths of the money in 
terminable annuities. Such annuities would carry interest at.the 
rate of 3 per cent., and would be spread over a period of 30 years. 
The board had proposed to the Postmaster-General that, instead of 


those terminable annuities, he should issue 3 per cent. Exchequer — 


bonds, redeemable by annual drawings, and he had promised to do 
that conditionally upon the company facilitating the transfer. As 
the company had consistently maintained a friendly attitude towards 
the Postmaster-General, he thought he might predict that the 
greater portion of the purchase money would be paid in Exchequer 
bonds instead. of terminable annuities, a security which would not 
only be more marketable, but which would remove many difficulties 
from the path of the holder. He hoped it might be possible for 
such Exchequer bonda to be. offered to the shareholders. He had 
been asked by a shareholder whether it was necessary. for the 
directors to accept these Exchequer bonds or terminable annuities, 
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and the answer to that was that nothing could be done withoutan 
extraordinary resolution, which would require three-fourths of the 
shareholders to make it effective. The view of the directors was 
that, if and when they had those bonds to distribute, the right thing 
would be to come to the shareholders and take counsel with them as to 
whether they would wish them distributed among the shareholders, 
or whether they would wish to have themsold and realised and thecash 
distributed. A number of shareholders had written asking as to 
what dividends would be payable after this date. It would be 
evident that the company’s business having passed to the Post- 
master-General, no income would remain for dividend—indeed, the 


only income which would be receivable would be for the first six 


months’ 3 per cent. on the amount of the purchase money, which 


was at present an unknown factor ; and as he had told them, after 


June 30th the interest would be 5 per cent. As against that must 
be remembered the heavy expenses the company had been, and was 
being, put to in providing for the completion of its claim and its 
proper presentation to the Railway and CanalCommission. Therefore, 


he saw no possible prospect of the payment of future dividends. It - 


was quite impossible to give any indication as to when a distri- 
bution of assets to the shareholders would take place. It was 
hoped by the end of this month that they would be able to clear 
away the whole of the debenture stock indebtedness with the help 
of three millions which they were guing to get from the Postmaster- 
General, but any further distributions depended entirely upon the 
settlement of price and the payments to be made to the company 
by the Postmaster-General. Having referred to the shares held in 
other companies, the chairman said he did not think he could con- 
clude upon that interesting occasion—which would probably be 
thé last meeting at which the shareholders would assemble under 
existing conditions—without referring to the great work which 
the company had accomplished’ during'the brief period of their exist- 
ence—some 31 years. They had built up a gigantic business with a 
révenue of nearly four millions sterling per annum; they had 
covered the United Kingdom with poles and wires and underground 
ducts and cables, all radiating from some 1,600 exchanges, for the 
purpose of affording a telephone service, and to have done that 
without any legislative sanction, with all their work constructed 
upon sufferance,. with obstruction in the form of a 
royalty of 10 per cent. upon. their: gross receipts and 
25 per cent. upon their net income; and when it was 
recalled how much the company had been harassed by Parliament 
and local authorities on the one hand, and by the British public on 
the other, the wonder was not that they were able.to distribute a 
dividehd of 6 per cent. per annum on the deferred stock, but that’ 
there should have been any dividend at all. He thought the company: 
deserved much more generous treatment than they had so far received 
from the Staté, which inherited that great. business, having done 
nothing whatever to create it, and much to obstruct and hinder it. 
The Government now had a great business ready to its hands with 
all difficulties smoothed out, with a trained staff, highly skilled, an 
organisation which had been gradually perfected, a plant which 
had been frequently renewed according to the progress of inven- 
tion, and a telephone service superior to that of any other country 
in Europe, with a.total of about 560,000 telephone stations, over 
which there passed nearly sixteen hundred millions of calls in the 
course of a year. Those, he thought, were facts which the share- 
holders could dwell upon with pride, and should justify the claim 
of the company not only to fair, but aera, treatment at the hands 
of the State. 

Mr. S. H. SANDS seconded the asides 

The CHAIRMAN, in reply to questions, said that the reserve fund 
now amounted to between 4 and 5 millions sterling, and had been 
built up by. the directors with the object of safeguarding and 
securing the company’s capital. It was a liquid asset to the extent 
that their land and buildings were liquid, and it was represented 
there by something like one million. The balance was invested in 
the business—some of it in cash—in the last balance-sheet it stood 
at something like a million, and the balance was in plant. The 
company had had to raise money during recent years, and it. seemed 
more profitable to the directors to invest.their own money in the 
bus ness instead of raising money by the issue of shares, He dared 
say it would be possible to use a portion of the reserve fund 
t» pay a dividend, but.it would be very imprudent, having 
regard to the purposes for which the fund was built up. It stood 
asa strong safeguard for the shareholders’ capital, and he would 
be very sorry to see it diminished in. any way.- He had to repeat 
that there was no ground for hoping for further dividends. It was 
true they were to receive interest on the amount of the purchase 
money at 3 per cent. for the first six months, and 5-per cent. there- 
after, but as he had told them there would be great expense incurred 
in prosecuting their claim. The effect of their going into liquida- 
tion, which was the only thing they could do in order to make the 
best possible use of the assets, was undoubtedly to deprive the pre- 
ference shareholders of their dividend in the meantime, and the 
only compensation they could promise was that they would do their 
best to press forward a settlement and give them their capital as 
soon as they possibly could. With. regard to the position of the 
first, second, and third preference shareholders, some years ago 
whole of those questions were discussed, and the opinion of eminent 
counsel was obtained and circulated amongst the shareholders, 
The board were still of opinion as given by counsel, but if any.con- 
siderable body of any class of-shareholders would like to have their 
particular aspect of the case put ht the Court, the directors would 
see that it was done. 

The report was then agreed to. 

An extraordinary meeting was subsequently held, when on the 
motion of Mr. 8. H. Sanps, seconded by Lorp ‘BALFOUR OF 
BURLEIGH, the following resolution was unanimously agreed to :— 
“That this company be wound up Voluntarily under the provisions 


of the Companies (Consolidation) Act, 1908, that Mr. George 
Franklin, President of the company, be and he is hereby appointed 
liquidator for the purpose of such winding up, and that the powers 
of the directors of the company be continued so far as regards all 
questions relating to the ascertainment of the purchase price to.be 
paid by the Postmaster-General to the company for the. plant, 
property and assets of the company purchased by him until such 
questions are disposed of, and for all such other purposes connected 
with the company as are legally consistent with the powers of the 
liquidator.” 

The CHAIRMAN, in acknowledging a vote of thanks, said 
that the thanks of the shareholders were due in an eminent 
degree to his colleagues on the board, and to the staff, who 
numbered 18,000. Although most of the latter had been handed 
over to the Government, they still had a few left. To the staff 
as a whole, and to those eminent men who were at the head, 
and who had rendered such faithful services, they owed a debt, 
which had never been met by the salaries they had received, and 
a debt which, he was afraid, the shareholders would never be able 
to repay. 


Helsby Wireless Telegraph Co., Ltd.—At a meeting 
held on Wednesday, Col. J. Bernard presiding, a resolution was 
passed reducing the capital from £20,498 to £10,000.: 


Llandudno and Colwyn Bay Electric Railway, Ltd. 


—This company held its annual meeting in London on January 5th. 
Pressure upon our space compels us to hold over our report. 


Chile Telephone Co., Ltd.—The directors have de- 
clared an interim dividend of 3s, per share, less income-tax, for the 
half-year ended September 30th. 


Underground Electric Railways Co. of London,— 
An extraordinary general meeting is called for January 26th to 
consider the insertion of a new clause in the Articles, enabling the 
company to run motor-omnibuses. A great deal of attention has 
this week been directed to negotiations that have been proceeding 


. for the fusion of interests of the London General Omnibus Co. and 


the tube railway company. 


Stock Exchange Notice,—Application has been made 
to the Committee to allow the following securities to be quoted in 
the Official List: Para Electric Railways and Lighting Co., Ltd.— 
45,000 additional 6 per cent. cumulative ——— shares of £5 


-each fully paid; Nos. 70,001 to 115,000. 


North Wales. Power and Traction Co., ita 
The report, according to the Financier, states- that the accounts for 
the year to June 30th, after providing for interest on loans, 
£2,400, and interest on second debentures from July 1st, 1910, to 
June 30th, 1911 (accrued due. but unpaid), £7,000, show a debit 
balance of £41,199, to be carried forward. 


Mexican Light and Power Co., Ltd.—The directors 
have declared a dividend of 1 per cent. for the quarter ended 
December 31st on the ordinary shares, 


Mexico Tramways Co,—The directors have declared a 
dividend of 1} per cent. for the quarter ended December Bist, 
1911. 


Continental, — France.— The balance-sheet of La 
Société Industrielle des Telephones, of Paris, for the past financial 
year shows a profit of £61,374, as compared with £67,650 in the 
preceding 12 months. A dividend of 5 per cent. is being declared. 

GeRMANY.—The Fabrik Isolerter Draht zu Electrischen Zwecken 
Gesellschaft (C. J. Vogel), of Berlin, is declating a dividend of 
11 per cent, for the last financial year. 

SWITZERLAND. — The Oerlikon Akkumalatorenfabrik Gesell- 
schaft, of Oerlikon, is declaring a dividend of 20 per cent. for the 
last financial year, the same as for the preceding 12 months, 

A Maprip AMALGAMATION.—According to an announcement 
from Madrid, the three largest electric supply works in Madrid are 
to be transformed into a company with an ordinary capital of 
33,000,000 pesetas. The company will also issue bonds — 
to 14, 000,000 pesetas. 


STOCKS AND ‘SHARES, 


Tuesday Evening, 
Business there is, and quite a fair.amount of it, in the. markets 
round the Stock. Exchange. It comes, however, patchily still, and 
in spasms which apply first to one share and then to another, 80 
that the complaint arises that orders are far from evenly spread, 
and that it is even more difficult than usual to formclear-judgment. 
In the Latin-Canadian group business is active, and here, at all 
events, it goes on so steadily day by day that the principal firms 
certainly cannot complain of neglect. Rubber shares have started 
mildly booming, and the market has shown a good deal. of 


‘resistance to steady profit-taking sales. 


The Home Railway market continues. to occupy: a good deal of 
interest, but remains far from gaa tee to the holders of stock. 
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the cotton lock-out, prices.of the: leading issues are still under a 


cloud, and there are ominous prophecies with reference to.a possible - 


cdal strike. The Undergrounds are dull,: influenced by the 


depression prevailing elsewhere, and Districts fell 13 after their . 


big :rise, while Metropolitans marked time at 46}. Central London 

i put on another-point, but Deferred lost. a similar: amount, 
and City and‘South London receded 3. The feature in this section 
is-a'fresh rise in East London Ordinary which has taken the :price 
up to 73, while the three junior debenture stocks rose substantially 
upon renewed attention being directed to the prospects of the 
company when it is. electrified upon the sponsorship -of its more 
powerful-brethren, 


‘London. General Omnibus is still moving about rapidly enough to; 


satisfy the most ardent~craving after dramatic movements, and, 
following these fluctuations, the issues of the Underground Electric 
Railways Company changed with great rapidity. The company’s 
£10 shares, which not long ago were standing at about 30s, 
touched 70s. last week, and at the present price of 3. they show a 


rise of 10s. on the week. The Income bonds, in which there has. 


been so much speculation lately, went to 82, back to 78, and as we 
write are 80 middle; while the Power House Debentures have 
recovered the £2 interest recently deducted. In connection with 
this, a strong demand sprang up for London United Tramways 
4eper. cent. Debenture stock. There was little floating supply in the 
London market, nor was ‘Bristol any better off ; and as soon as a 
few hundreds were bought, the price mounted rapidly, showing on 
the week a further improvement of 3. points, while the Preference 
sharés again rose 2s,6d. British Electric Tractions are quiet, but 
Metropolitan Tramways Ordinary are 7; higher, and the Deferred 
at 3s. 9d, middle are also fractionally better. Public interest in the 
Tendon Traffic problem continues unabated, and from all quarters 
brokers receive inquiries from clients asking what should be bought, 
the sensational rise in Bus stock having so whetted the thirst, for 
speculation and investment in securities connected: with the 
industry. Publication of the proposed agreement between the 
Underground Electric Railways and the Bus Company, whereby 
the control of the latter practically passes into the hands of the 
former, led to a fresh rise in London General stock. ; 

Liondon Electricity shares have fallen upon quiet days again, and 
the movements are almost. negligible. County Ordinary rose } to 
9} upon the appointment of Mr. H. B. Renwick as general manager, 
to which reference was made here last week. Cities put on $ in 
sympathy with the steady rise in Counties, but falls of $ are to be 
noted in Charing Cross Preference and in Westminster Ordinary. 

~ In the Telegraph market the grand features have been fresh big 
rises in Marconi Ordinary and Preference. “The latter,” we wrote 
last. week, “are greatly undervalued at 51s. 3d. if the Ordinary are 
worth 65s.” That other people also noticed this is shown by a rise 
of 15s. in the shares since then, the quotation having risen to 34%, 
the Ordinary being hoisted to 76s. 3d. A huge account now exists 
in both classes of shares, and ‘although the Ordinary are talked to 
£5 glibly enough, conservative people are afraid to venture 
purchasesat the present figures. West India and Panama, after 
their advance of 16s. 3d. last week, are ;; easier, but it does not 
appear that the upward movement in there has been more than 
Checked for the time being. ‘The First Preference at 10} are 
again higher. Anglo-American Telegraph Deferred=spurted to 
the extent of #, and Cuba Telegraphs rose 4, these being amongst 
the main features of this department. 

‘National Telephone Preferred, Deferred and Third Preference 
gave way on fairly heavy selling, apparently by profit-takers, but 
this has not stopped all kinds of estimates and guesses. as to what 
prices will be paid by the Government for these issues, Other 
Telephone stocks are steady, without special feature, the market 
being absorbed by the attention paid to Marconis and National 
Telephones. 


JBy an obvious, though no less stupid, slip, it was stated here last. 


week that Telegraph Construction shares had risen 1, being the 
fitat step upwards since the selling that followed the passing of 
the: dividend. Of course, what we meant to write was India- 
Rubber shares, as our price list showed.. The Telegraph’ Con- 
struction. Company, as everybody knows, is about as likely to pass 


its dividend as Consols are. But, in spite of the transparent nature . 


of the mistake, we are none the less-sorry that it should have been 
made. Since gui s'excuse s'accuse, we will add no more, save our 
apologies. 

~Manufacturing shares as a whole are steady enough, Castner- 
Kellner rising } again and the Debenture stock gaining a-point. 
Edison and Swan at } are nominally =, easier, but the market is a 
very narrow one. -_ 

Kalgoorlie Electric Light and Power shares have hardened, and 
the actual prices are 6s. 9d. for the Ordinary and 14s. 6d. for the 
Preference. The company is declared to be doing very well, and 
some people talk of a dividend of 10 per cent. being earned on the 
Ordinary. In the South American group there is pronounced firm- 
ness and a large volume of business. Rio Trams are a feature of 
strength at 1174; while, of Canadian descriptions, Montreal rose 
again to.200; Toronté Debenture improved to par, Shawinigan put 
on'@ point, and the only issues to show any decline in the group 
are ‘those of the Mexican Light and Power Company, where the 
Commonand Preference shares have both gone back after their 
rises of last week. It is worth-noticing that River Plate Preference 
has at last started to move, and the gain of 2 points draws fresh 
attention to this sevurity as a good investment of its: kind. Anglo- 


Argentine Trams continue in demand: for investment account, and 


the steady way in which the vatious bonds‘of this section ate being 
taken for investmént by capitalists in the North affords another 


testimony to the attractions which many of the bonds hold out, | 
even at the 


present prices, 


Imepitd of the-efforte of Sir George ‘Askwith: in connection with. 


‘ELEOTRIO TRAMWAY AND RAILWAY 


_ TRAFFIC RETURNS. 
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566 |— 7| 40 | 11,719 |+ | —- 
| 2064 |+ 196 | 407 | 5181 |+ 4,056 
De 5,085 |+ 112) 89 96,698 |+ 6,964 | Calou 
| 1,332 110/52 | 44,792 6 | : 
481 .. | 26,000 1+ 504 | Calgs 
Croydon... 8,788 |+ 65 | 52 71,073 | + 4,821 Canad 
Darlington 203 |+ 15 | 87 8,201 |+ | De 
Darwen... | Jan 622 |+ 61) 40 | 10,890 |+ 779 | Corde 
Dover... .. | Dec 442 |+ | 89 | 10,285 |+ 1,898 Do 
Dublin. ..  ..|Jan |+ 294/.. | | 
Dundee ..  .«.|De 2,212 87 27 | 82,518 |— 760 | 
East Ham .. .. | | 2,257 |+ 147/ 40 | 44,501 |+ 2,458 | 1 Elec. 
Exeter os C74 42) 40 18,999 [+ 919 | 
| 99,654 + 821 | .. | 608,009 |+57,897 Elec. 
Hull... | 6:962 |+ 866 | 40 | 118,199 |+ 6,373 | 145] 
Ipswich .. ,, 796 |+ 68/40 | 18,217 /+. 972 | Madre 
3 | Dec $19 |— 88 6,465 |+ 404 | 4°26) ., Melbo 
Lancashire United | Jan 9,048 | | 20,914 |+ 2,255 | Mexic 
Dec| | 16.954 + 89 | 297,59 |+20,166 | 50°7t] Mexic 
2,977 |+ 157 | 839 | | + 1,964 | | 
| 25,752 |+1,274 | 52 | 600,166 |+18,951 | 
| 40,847 |+1,567 | .. [1,714,848] +86,891 | 188:4) 5-25 
| 92,719 |+ 819 | 40 197 |4+84,128 | 188 | 
8,803 |+ 561 | .. | 173,747 |418,820 | 14°5| 
Dec 1,616 |— 89 | 27,972 944 | 145] .. 
Jan 8.973 |+ 211 | 41 | 80,889 3,695 | 98°75) +5 
Pontypridd 885 | + 40 | 16,885 |+ 56] .. ‘ 
Portsmouth.. .. | Dec 8,692 | + 89 88,715 |+ 6,507 | 15°25)... 
Preston .. | Jan 1,929 |+ 40 | 81,798 |+ 2,270; .. |... 
Rotherham.. .. 1,708 |+ 89§.| 27,861 |+ 2,277) 12 
Salford ee eo] 10,282 | + 893 | 198,998 |+ 8,748) .. ja. ri 
Sheffield .. ,, 14,818 |+ 41 | 267,237 |+17,867| 40 |... 
tol 2,480 |+ 40 50,077 |+ 5,692) 92 | Anglo- 
Southend-on-Sea ...| |, 1,017 |+ 40 | 28,498 |+ 4,292] .. | .. 
South Shields ..| ,, 1,808 |+ 40 | 95,501 2,812).. Do. 
Swindon... | 882 |+ | 6,625 |+ 705 | .. | Anglo 
Dec 479 |+ 27 | 18,410 2,168] .. | .. 
ee Jan, 1,497 + 40 80,580 + 1,846 9 eo ‘ 
ao WestHam.. .. | Dec 5,856 |+ 89 | 106.989 |+ 9,288 | 15°25] .. Cuba 4 
oe Wolverhampton .. | Jan, 2,802 |+ 40 | 89,975 |4 2,104] 25 | .. De. 
Cen, London Rly. 8,822 | .. hice 
Overt 2,861 80 | .. | | 48 
8,760 |4 3,242 | | [411.983 | | at 
Dec. 24,280 |+8,105 252,100 |+ 80,665 | .. oe Great 
be Jan, 11,884 + 8,980 + 2,089 ee ae Mackay 
Cape Electric T.Ld. oe ee oe oe oe Do. 
[Lisbon Nov. - 8,165 oo 87,944 ee 20°5 | 
adras +4. | Dec. 81| 1,651|— 46 85,607 |+ 2,786 
Montevideo. .. Dec. .| 29,093 |+2.419 65,707 | + 
wth (WA.) - |Jan. | 602 85,541 | +17, 
the corresponding period of 1911, + One week only, 
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ELECTRICITY SUPPLY AND POWER COMPANTES. 


SHARE LIST’ OF ELECTRICAL COMPANIES. 


“ENGLISH 
Stock Closing Rise | Present Stock Closing Rise | Present 
NAME. intend Quotations | + or| Yield NAME. or | Dividends) Quotations | + or |. Yield 
Jan. 9th. | Fall! p.c. Share Jan. 9th. | Fall} p.c. 
th & Pool Ord. 10 5t n 
4 4 Deb. Stock! 4 | | 94 — 96 
Do. Second Pret. 10 6 6 il Blew Power, % Deb. .. | Stock 44 | 44) 80— 
Do. 44 % Deb. Stock .. Btock| 4% 44 101 —102 xd| .. London Electric, 
ton & Kensington, Ord.. 5 | 9 ref. . ow fig : ‘ 
Cum. Pref. 6.171% . 147 61! Do. First Mort. Deb .. | Stock} 4 | 4°} 86 — 91 +1 8 
Charing West End & City 5 Do. First Mort. Deb. . | Stock 98 xd ‘ 
Do, Do. Deb... 100 4 4 | 93 — [48 44 - 4+} 
Chelsea, Ord 5 5 4h) 4— 4&4 611 1 Pref. 6 | 6 5. 4— 4 | 
Chock} 97 —100° xd; .. | 410 North Metro oliten Power Su 10 | 6 | 5 |. 99 —102 
City of London, Ord, ......| 10 | 7 | - 13 — 184 3-8 y, 5 Morigiges 
Do. 6% Cum. Pref... ..| 10 | 6 | 6 | 12—18 412 4 Nottie Hill, 6 Non-Oum, 10 103 xd 
Do. 5%Deb. Stock} 5 | 5 | 117 —121 xa 428 
Do. 44% Second Deb. .. | 100 | 44| 44 | 100 —108 xa 47 5 || Oxford 
County of 5% BStock| 6 5 87 — 89 xd .. | 512 4 Bt. and Pall Mall = 
Lond Ord. +%/5 58 8 | 85 — 87 .. | 4 0°6 
| Stock 106 —108 xd) .. 8 4 {| South London, Ord. 4 Ort 
De._ Second Deb. _... | Stock 100 —108 6.%-First Mort. Deb. 100 |.5 | —10l xd) ...| 4.19 0 
Do. 6% Gum. Pref. .. & >} Nil| Nil Nil Do: | 100 | 4] — 98 | 
Do. 44% First Mort. Deb... | 100.| 44 4 84 — 87 8 6 Urban, ¢ 
Do. 5% Cum. Pret. - 6 6 53 417 7 Do. First Mort."Deb, 100 | 44 if 
Do. 44% Fites Debs 4 95. . 41110 | 10 
Hove. . 6 | 9. | % 642 % Pret... 6 | 4 ~ 471 
COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER. 
| 6 | 6 5! 5 4 4 || Monterey Rly. Light & Power, |.| | 
5 | 84 7 | 68 Ist Mort. | 200 | 6 | 6.) 91 — 98 
| 415 8 Montreal, Hand Power -.|.$100/ | 8 “198 +2 | 8° 9 
100 | 5 | 5 | 94 — %x orthern, ower 
Power Mor, Bas. $100 | 7 | 110 —115 619} st Mort. Bonds | $500 -| 12 8 
Do. ef. $100 | 7 | 7 | 118 —129 5.14 9 || River Plate, | Book 10} 285 4 a 
Power and T., Ord, 1 8. |. 8t 1 0.0 i Do. 6 Non-Cum. Pref, Dow: | 106 
Do, 5% Deb. 100 | 6 |. | 94—97 5 81) Do. 5 Deb, Stoc | Do. | | | 100-—102 xd |.,..- 1-418: 
Elec, Lt. -and P. of Cochabambe, 100 | 6 | 91—98 690) Roy. Elec. Co., 100 44 | 4 | 99 —101 49 
|| Shi nawinigan W Capital .. | $100 | 4 | 127 —129 2 
Vielen, Deb. | 100 5 | — 8s +1 8 | 8 % Con. ‘ist Mort. Bonds 6 | 6 105 | 413 
Elec. Dev. Oniang, $500 | | & |. 914— 933 | 5.611) 
Kaministiquia Power,5% Bs, | $500 | 5 5 | 1014—1034 xd) + 416 7 || Victoria Falls Power, Pref. 1 Nil H 
Madras 5 | West Kootenay Power and 100 | 6 | 6. | 1064—1084 
Mexioan Li. & Common | gio | 4 | | | 410 0 
Pref. $100 | 7/107 — —4| 6710 | 
De, Tat Mort, Goid Bas.’ +1 4 6°): Ko 
he | 
3 ‘TELEGRAPH AND. TELEPHONE COMPANIES. 
amas we Monte Video Telephone, Ord. .. 1| 6/6 
bebe .. | Stock} 5 98 —100" Do. 1| 5/6 5 
American rele Teleg., Cap. | $100 8 8t 10 512. 8 National Tel elephone, Pref. :. Btook 
ogra] .. | Stock 8t — 69 + 6 8 8 Do. § % Cum. lst Pref. = 10 6 61 
ph Do. —112 572 Do. 6% Cum. 2nd Pref. ..| 10, 6 614 
Do. Det.. Do. | 80/-| .. 273 +2/)5 81 Do. 5 
Chili Tele: 5 | 7 |... | 415 0 || NewYork Telep.,44%Gen.Bnds.| 100 | 44} 4 4 
Cab Cable, Stlg. a 86.— 88 x | 41011 || Oriental Telep. and Elec. 
Guba Telegraph .. 10 6 | | +2) 511 7 Do Cum. Pref... 1/|6 | 6 118 8 
Do. 10% Pref. 10 |10 |10 | 17—18 -| .. |511 1 Do. . 4% Red. Deb. | Stock} 4 | 4 4 
Baste Btock | Stock| 7 |. 5+ |.188 —141 .. |419 8 || United River Plate 6} 5 
bre Ord 34 83- | |. Do. 6%Cum.Pref... ..| 6& | & | 4 eu 
ry bor. Deb. Do. | 4 201 817 8 || West Coastof America .. ..| - | 
Do. 4% Deb. | Stock} 4 | .4 1008-1 |818 1 guar. by Bras. Sub. Tel. 
Globe Trust .. 6t-| 11. |5 6 Do. 6 Cum. 9nd Pref. ::|' 10 
Do. Telegraph and 10 ist | 410 9 Do. | 101 —108xd| .. ou 
Great Northern Telegraph 10 |18 |} 5+| 88—83xd| .. |5 9 1 || Western Telegraph, Ltd. ee 10 6+ 4 
Indo-European Telegraph 2% | 18 | 5t 684 | + 4/510 2 Do. 4%Deb. .. .. ..|Stook] 4 | 4 | .. 
Mackay Companies es Common | g100| 6 | 6+ | 80 — 88 .. {6 0 6 || Western Union Tel., 4% Bnds. A 4 | 4 | 106 —109 
4% Cum | 9100 | 42 | | -| .. 1 -Do. 4% Fag. | $1000. | 44 | 100 —108 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. 
2 fe _ | Stock Closing | Rise |Present j Stock Closing | Rise | Present : 
NAME, | tions | + or| Yield || / NAMB, or | Dividends) Quotations | + or| Yield 
Share. an. 9th, | Fall| p.o. Share. Jan, 9th. | Fall| p.c. In 
ati 
Bath Trams, Pret. Ord +a Ti” || metropolitan Railway Consol 100 | | 4632 2 
eee ee wae 
Do. 44% Deb... .. 100 44 4 Do, Deb... 200 91 — 98 8 wo 
Brit. Hlec. Trac.,Ord. .. .../ 10 | Nil| Ni Do. 86 — 88: Fale 
Deb 14 | 13 . Pret. . 100- 85 — 87 bet 
5 | 5 | 93—9%6 |6 2 || Metropolitan District Ord. | 100 | Nil] .. | 83— 88 |—1g| Nil 
tnd De, tes 79 — 88 8 & Do. 6%Deb. .. .. 100 | 6 | 6 | 144 —146xd {422 me 
central medica Railway, Ord.| 100 | 8 | 69 — 71 +1 46 Do. 4% Deb... «.. «| 100 | 4 | 4 | 9 — 97xd 426 dis 
ee joo] 6 | 4 | — 88 |418 0 Do. 4% Prior Lien .. ../| 100 | 4 | 4 | 100 —102 818 5 
De. Det... —1-|8 9 0 Do. First Pref... ..| 100 91 — 93 810 0 onl 
Do. 4% Deb... .. ..| 100 | 4 | 4 | 108 —105 |816 2 Do. Gta 100 16 — 78 
7 South London, Ord. ..| 100 | 14] 19+| 30 — 415 8 || Metropo tan Eleo. ‘Trams, Ord. 1 5 a— 1 +m |5 6 6 vel 
5 % Pref., 1891 ae | 100 | 5. | | 108 —110 411 0 Do. Det. 1 | Nil]... +: Nil sta 
Do. . 1996 .. ..| 100 | & | & | 104 —106 414 4 Do. 1/618 
Do. 1901 .. 6 | 6 -| 108 —105 | 415.3 Do. 44% Deb... .. 100°} 44] 44 | 100—102xd| .. | 4 8 38 im 
Do. Do. 1908 .. ../| 100 | | | 103 —i05 415 8 Do. 5% Deb. .. 100 | 5 | | 101 —103 4 f 
Do. . 4 % Deb. 100 | 4 | 4 | 101 —108 |817 8 || Potteries,Ord. ..  .. or 
Dublin United Trams,6% Pref.| 10 | 6 | 6 | 11—12 0 16:19 8 em 
Great Northern & City, Pr’t.Ord | 10 | Nil| .. 1— Ni) 100 | 44| 91 — 94 
Trams,6% Pref. .. | 8t| %— st | South Metro. Trams, 6 % Pref. In 
Isle of Thanet Trams, 5% Pret. 5 2 «. | 4 611 || Underground Elec, Railways| 10 | .. | .. Te e's eer snc 
Do. 4% Deb 100 | 4 | 4 | %—80xd| .. 0 0 Do. 44 % Bonds 99 —l0lxd|—1 (491 wa 
Lancashire United,5% Deb... | 100 | 5 | | 76}— .. |6 5 9 Do, 6% Income 100 | 1 | 14 — 81 +2 
London Elec. Railw’ys,4% Deb. | 100 4 4 97 — 99x: 4 010 Do. Power House Del 100 4 4 | 100 —102 +2 |318 5 say 
London United Trams,5% Pref..| 10 | Nil|... 8 | Yorkshire (West Riding), Ord 6 | Nil | Nil b 
Do. 4% Deb... 100 | | 6 —9xd|/ +3 |5 1 8 Do. Prat, 6 | Nil| . Nil 
Do. 44% Deb... .. 100 | 46] 44) 80—85xd| +2 6 0 of 
tha 
| fro 
the 
| anc 
tho 
be 
ELECTRICAL RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. the 
fig 
Tn, and Pref, | | 6 & || Lisbon Elec Trame'Ond, 6 14 des 
Mo, 4% Deb, .. .. «| 100 | 44-4 3 9 1 | 6/ 6 1— i}xd| .. | 416 0 re 
Do. 6 b. ee | 100 | 6-| -| -101—103 +2-|.4-17 1 || Madras Elec. Tr. (1904), Deb. .. 6 | 6 — .. | 5 8 8 con 
A » 5 % Deb. 100 | 6 | & | 102 —105 xd\ .. | 415 8 || Manaos Trams & Lt.,1stDeb...| 100 | 5 | 5 — 924 xd 5 81 
Bombay Blec. 8. & 10 | 6 | 6 | 10Z— 11g 15 5 6 || Manila Elec, R.and Ltg., Bonds | $1000| 5 | | 1004—102 | 497-9 ma 
4h b. .. 100 | 44| 96 —98 .. | 411 10 || Mexico Trams Com | $100; 7 | Tt —126 oo 
Do. 6%2nd Deb. . | 100 | 6 | | 964—98hxd| .. |5 1 6 Do. Gen, Con. 6% Bonds | | & | 984—1004 1419 6 
Brisbane Trams Invt.,Ord. :.| 65 | 8 | 8t 9 |+8/4 811 .. 6 % Bonds . 100 | 6 | 6 |10L—103 | + 4/516 6 the 
. Pref. 5 5 5 54 | 415 8 || Para Elec. Rlys. & Lt., Ord. | 10 | 10 7: |618 0 
Do. 44 % Deb. 100 | 101 —104 xd) .. 17 Pref. 6 [5 4-4 inst 
B. Columbia Elec, Riy., Det. | 100 | 8 | 8t —142 +1 |512 8 Do. 5% Ist Deb. like 
Do. Pref. Ord. . | 100 | 6 | 6 | 120 —124 +2 | 416 9 || Perth (W.A.) Elec. Tr., Ord. .. 1} .. 1 xd} .. | 210 0 
Do. 6% Pref. |. 100 | 6 | 109 —112 Do. 5%1st.Deb. . oe 200 |: —101 .. | 419.0 the 
Do. ist Mort. Deb, 40 100 —108 | 4 7 6 || Rangoon El. Tr. & Sup., Pref... 5 6 Be Shxd) .. 91 
Do. Vancouver Deb. .. | 100 104 —106 4411 Do. 1st <s-|7 # 96 — 99 xdj .. | 41110 wee 
a m.Deb. ..  .. | 100 102 —104 4 6 7 || Rio de Janeiro Trams | $100 5+ | 117 —118 + 4/316 8 
Calcutta Trams, 6 5644 Do. 1st Mort.5% Bonds .. 5 6 | 101 —102 xd} + 418 0 
Do. 5%Pref... 5 | 6 | 6 417 7 Do. 5% Mort. Bonds 100 | 5 | 98 |+2/5 1 6 
ee: Do. 44% Deb. . nei wet eee 4 100 —108 xd 4 7 65 || Sao Paulo Tram, Lt.andP, .. | $100 | 10 | 10+ —198 +1 /6 10 — 
Cape Blectric Trams + 400 Do. 5 Ast Deb. 5 | | 101s—1083 
City Buenos Aires ‘rams (1004) 6 | 6| 65 4 5 1 || Singapore Trams,5% Deb. ..| 100 | 5 | 5 | 81 — 84 Dat 
4 100 | 6 | & | —98 xd} .. | 5 2 0 | Southern Bl. Tr. 6 Deb. 100 | 6 97 
Colombo tr. B%Deb. 100 56 | 6 938 — 98 2 O || Un. Elec. Trams Monte Video .. 5 6 7 - 3 
Havana Elec. Rly.,6% Bonds | $1000| 5 | 5 | 102 —105 | 415 8 Do. 6% Pref.:.. 6 | 6| 6 {610 4 
Kalgoorlie Elec. 1 | Nil] .. Nil Do, 5%lstDeb. .. ../ 100 | | 6 101 — 4/418 6 
Do. 5% A Deb. | 100 | 5 |.6 | 91—94 |5 6 || Winnipeg Elec, Rly., 44 % Deb. | 100 | 44| 44 | 104 —106 | 
Do. 6% B Deb, - | 100 | 5 { 58 — 62 
{ 
MANUFACTURING COMPANIES. enti 
tion 
Arom, Ord, .., 1 | Nil; 6 Dick, Kerr .. .. 1} 6 |514 8 com 
Wiloox” | 96 | + 6 . Deb... “ig 300 | xd) | 414 8 hou 
1 | 6 | 6 1 |4 0 0 || Edison & Swan, A, £3 paid .. 5 | Nil}... 1 Nil ile 
Bi Helaby Cabics Do. fully paid 5 | Nil] .. |) W— .. Nil Pp 
Do. Pref. 6 | 6 | 6 | 416 0 Do. 4% Deb. .. ..| 10 | 4 | xd} .. 8 1 calls 
Do. Deb.. 100 101 —108 xd/:.. 7 5 Do. 5 % Second Deb. 100 | 6 | & | 7 —80 
British Thomson-Houston, Deb. | 100 — 97 | 412.9 || Blectric Construction .... 2 | ditic 
British Westinghouse, Pref. .. 8 | N 4 Nil lo. Pref. 2 1 1 
Do. es | 100 | 4 | 64—57 xd} .. | 7 0 4 || Greenwood & Batley, Pref. ..| 10 | 7 7 7 18 
Do. 6% Prior Lien 100 | 6 | 6 | 100 —102 | 517 8 eo |, 100 | 56 | & | 94 — 96 |5 429 give 
dley,Ord. .. .. Nil General Electric, 10 | 6 | 6 .. |5 81 
Do. f. 1 Nil] .. | 5/-—6)- Nil 1 00 4 8il 
2 /Nilj.. | O— Nil Honley's, Ord. 5 15 | 10+} | 51810 
Des 4% Pret, | o— Nil Do. Pref, 5 413— 4 511 
Do. 44% Deb... ..| 100 56 — 61 Deb. 104 —1 411 
Callender’sCable.. 6 15 | 1 9— 7 18 10 Do. Pref. 10 | 6 | 6 .. [417 7 
. Pref. 5 6 5 5 — x 415 8 || Telegra: os 12 20/10} | 8&—86 . 613 4 
44 | 99—101 xd) .. |4 9 1 Do. we | 100 | 4 | 4 |. 99§—1013 xd 8 18 10 
Castner-Kellner .. .. 1 | 17% | 20 8% | 6 Robina 1 | Nil| .. Nil 
4 105 —109 +1142 7 : 5 | Nil| .. Nil 
Crompton&Co. .. .. 8 | Nil| N a | 53 — 68 | 7 210 
Do. b... | 100 5 6 58 — 68 xd) .. 7,1 
mati 
vatic 
form 
* Unless otherwise stated, all shares are fully paid. + Interim dividend. 
The yields aye calculated upon the dividends paid for 1910. engi 
Bank rate of Discount 4 per cent., September 21st, 1911. his ] 
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VARIOUS RECORDS IN CENTRAL STATIONS. 
By “INTERESTED.” 


{In electricity. works there dlways seems to be present an 
atmosphere of importance. The staff themselves give one 
an impression that they think their particular station is in 
some respects ahead of others; they have a pull over other 
works in one form or another, and unconsciously, perhaps, 
betray their feelings by their appearance. Almost any 
member of the staff will enter with obvious zest into a 
discussion upon competitive working and costs, if you can 
only manage pleasantly to introduce “shop” into the con- 
versation. There exists a quiet, keen rivalry between 
stations to beat the figures of others, especially those in the 
immediate vicinity, or those situated at a distance in’ which, 
for various reasons, interest is centred. This spirit of 
emulation which infuses in others a desire to do their utmost 
in order to secure good results is to be commended, and 
should receive from the management suitable reward in the 
way of increasing salaries and wages, a point, I am sorry to 
say, intentionally ignored in some quarters. However, that is 
by the way. Of course, different works have different methods 
of recording figures or results. Some go far more into detail 
than others, but all have carefully compiled records, and 
from the respective figures much may be learned regarding 
the inner working. Each district or works is distinct from 
another: there are peculiar interests restricted to each, and 
though in many instances forms or books similar in pattern can 
be seen which are almost duplicates of each other, here and 
there something new and original in the way of keeping 
figures is to be found. In this short article I propose 
describing and illustrating one or two forms in use at the 
present day which appear to me to be somewhat out of the 
common, and will, I think, appeal more or less forcibly to 
many readers. 

Feeder Load Register—This is essentially a book for 
the mains department. Here can be seen almost 
instantly the daily maximum load on all feeders, and 
likewise the maximum load on each for the week, and in 
the last column the total maximum demand day by day and 


week by week. Little time is necessary daily for making 


FEEDER LOAD~REGISTER, 


Feeder numbers. | Daily total 


Date. 
1284567891011 12 18 14 15 16 17 18 19 20 21 22 28 24 95 | Gemands. 


Daily maximum demands. 


Weekly 
maximum, 


entries, culled, of course, from the log sheet, but, the informa- 
tion set out in the form illustrated will be found valuable for 
comparison and reference. With this book in use many 
hours of time may be saved in the way of wading through 
piles of log sheets or pages of books when business necessarily 
calls for such figures, an event which, under working con- 
ditions, is of frequent occurrence. 

Watch Log Book.—The title which might properly be 
given to this book is, Engineers’ Personal Log, because the 


WatcH Loc Boox.—(Left-hand page.) 


| ‘Units | Units | - Lb.of 
General remarks. | Date. Shift. | metered. | generated. | 


matter contained: therein is for their own personal obser- 
vation, Referring to the illustration, it will be seen that it 
forms-a summary of certain details-on the daily log-sheet, 
collected in order and so arranged that each line shows the 
working ofeach ‘shift. - At the end of ‘a. watch when the 


engineer-in-charge makes his entries and works out the figures, -__ 


his notiee is naturally -attracted to a comparison of figures, — 


‘top of the voucher. : 


_of much use unless it be follow 


_know how to talk, and when, and who are 
-acquainted technically with what they try to sell,-have a 


and any suggested inquiries are passed on to the engineer 
‘about to commence duty. In this manner the actual man 


on the job keeps in close touch with whatever is taking — 


I 
WATCH Loe Boox.—(Right-hand page.) 


] 


Lb. of coal per | Lb. of coal per 
| unit metered unit generated. 


re oil used. Steaming. Banking. |Steaming. Banking. | 


ry 


place under his charge, and is thereby better able to control 
his men, and at the same time he is thoroughly conversant 
with details when queries are raised by the chief. 

Trading Account Voucher—This one reférs more pat- 
ticularly to municipal undertakings, but'appliés equally well 
to others where work is done and goods supplied to other 
departments, &c. Although not a constant oécurrence, some 
of the work carried out under this heading, dnd also goods 
occasionally supplied, amount to a considerable sum during 
the course of a year. The petty repair ‘jobs + the works 


TRADING ACCOUNT 


a 
Date 19 
_ Department Date required ..........¢ 
Estimated cost: £ Work authorised by....:.... 
Particulars ; | , Goat. 
| 
Works cost ... 
Supervision, <c. 
Total... £ 


are called upon to do in a hurry often interfere with regular 
work, thereby entailing more expense than the actual cost of 
time and material used on the job shows, because of proper 
work being side-tracked to allow the sem#-private -job to be 
rushed through. Now that is just where trouble creeps in 
unless a definite arrangement is madé whereby all time 


worked on trading jobs is carefully booked, a fair percentage . 


of supervision added, and proper authority obtained for the 
execution of such work. Obviously it‘is decidedly unfair for 
the works costs to bear any portion of ‘work sueh as-this, and 
the above form was introduced purposely to provide -against 
a possibility of loss thus taking place. Af the same time 
engineers-in-charge or station superintendents are given full 
leave to arrange for the work to be doné; as shown at the 


o 


NOTES FROM CANADA. 


[FROM OUR’ SPECIAL CORRESPONDENT. ] 


“TRADE prospects. in. Canada, at. the present time, are 
decidedly bright, at any rate as far as electrical work is 
concerned. The rapidly increasing prosperity of the.country - 
_is sufficient to.account for this;state of affairs. British 


firms are making themselves better known by advertising 
and by sending or appointing representatives. : 
The former method of attracting businesg.is, however, not 
up or by the 
latter. Well educated, gentlemanly men from Ragland who 


roughly 


good chance of doing business here. now, as: they are 
beginning to be. more appreciated. The. once all-too- 


common American type of representative, whose performance — 


12, 
p.c. | 
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seemed to_be i in, inverse ratio, to. neon number 0 of his won is 


more particularly in nous to themselves. P onkalean this 
has been due in large measure to the class of people who, 
formerly came here, but a change is taking place. 

During recent years, owing partly to increased aid 
improved travelling facilities, partly to the steady develop- 
ment of the country, its growing wealth and the consequent 
greater demand for highly trained technical men, and partly 


to the bad trade conditions which have obtained in the — 


Mother Country during the past few years, there has been 
an increasing number of well educated and retined people 
attracted to the Dominion.': Such people are steadily making 


their influence felt and are causing Canadians to appreciate 


their good qualities, . 

The inhabitants of Great Britain are seen to be not quite 
so slow and so behind the times as was once thought, and it 
is becoming apparent to “Jack Canuck” that John Bull 
though he does not “ hustle” yet accomplishes a good deal, 
in fact, as much as most other people, and does it, perhaps, 
a trifle better into the bargain. 

British goods are found to be reliable, delivery is good 
and generally sure, while prices are in very many cases little, 


if anything, higher than those asked for Canadian or. 


American articles. 

One of the chief difficulties in the path of the Canadian 
purchaser of British plant or apparatus is that of obtaining 
spare parts. It therefore behoves all firms trying to do 
business here to make, if possible, some arrangements 
‘whereby such parts can be kept in stock in this country. 


_ BLEOTRICAL DEVELOPMENT IN. 
INDUSTRIAL AREAS. 


By L. CROUCH. 


For a number of years past there have appeared in the 


technical Press. most interesting descriptions of applications 
of electric motors to particular industrial duties. The value 
of these descriptions cannot be exaggerated in any case where 
guidance or a precedent is sought in connection with a pro- 
posed application of electric driving. Yet, by their very 
individuality, it is impossible to form general .conclusions 
from single descriptions of such a nature. Invaluable data 
can be compiled by systematic classification of particulars of 


isolated motor applications: in a particular field, but few 


persons have the time. required to prepare a suitable record. 
At a later date the writer hopes to be able to present 
generalised notes dealing with particular industrial applica- 
tions of electric motors, but, for the present, attention is con- 
fined to the general electrical development attained in 
various towns and districts mainly devoted to specified 
manufactures or industries. Most manufacturing centres 
being engaged in several industries, a certain amount of 
overlapping is inevitable, but the industries in question are 
usually more or less closely allied, and, by examining each 
group of towns in turn, and comparing the characteristics of 
supply in each with the corresponding average data referring 
to the whole country, valuable results are derived which are 
unattainable by any other means, and which must be of 
special interest to central station seacaane and all industrial 
power users. 

The data on iaiels the. following notes are based are 


correct to the end of 1910. The work involved in their © 


utilisation has prevented an earlier publication of -results, 
‘but developments during the present year have not been cf 
so sweeping a nature as to affect materially the averages 
concerned. 

Before: entering: consideration of the. conditions 
-obtainizig--in -the -indastrial- grotips “of.<towns selected: for 
treatment, review is given of. the co ding conditions 


and tesults in 80- of the. most towns, and 
kingdom.. 


29 of the chief ports of the: 


Inland. Towns.—The 80. towns examined have .a. total 
population of about 7,116,000, 7.e.,.an average of 89,000 per 
town: The area of central station. supply. ranges from 
to 40 sq. miles, and averages 11 sq. miles. A total generator 
capacity of 270,000 Kw. supplies 362,000 Kw. of connected 
load, and 174,000 KW. maximum load (hence, on the 


_average, each Kw. of generator capacity supplies 1°34 Kw. of 
‘connected load and 0°65 Kw. of maximum demand. The 


. for “all pu 


total sales per annum, excluding traction demand and for 
traction purposes, respectively total 190 and 126°6 million 
B.T.U., an average of 32 and 18 units per annum per head of 
population.. The total number of consumers supplied is 
approximately 108,000, an average of 1,345 per town and 
about 1°52 per cent. of the total population of. the towns con- 
sidered. The number of consumers per mile of supply 
area averages 161. 
As a measure of the general electrical deeb of the 
up, it may be noted that the average connected load per 
ead of population is 0-051 Kw. and..per consumer.is 3°35 Kw, 


The annual sales, excluding traction demand, average. se 


26°7 B.T.U. per head of population and 1,760 B.T.U. per con- 
sumer. The average load factor (17°5 per cent.) is not 
unsatisfactory for the provincial towns concerned, many of 
the latter being rather market towns than centres of 
industry. . 

Tt must be noted that the load factors quoted here and 
later take account of the traction output (where any exists). 
The load factor of ordinary domestic supply does not vary very 
greatly from part to part of the country, so that an ex- 
ceptionally high overall load factor denotes the free use of 
electric motors in private industrial or in traction service. 
A reasonable idea as to which class of motor is chiefly respon- 
sible for the high load factor may be obtained from the data 


_ given concerning the number and horse-power of private and 


traction motors respectively. In the present group of towns 
24,500 private motors total 176,300 H.P., and 3,400 traction 
motors total 130,000 H.P.; the private motor, connections 


a3 and 3 23 Bg. ag 

0—100 37 1 | — | 38 110!) 50; 130 
100—250 45 7) 66 74) 230; 2°6 160; 310 
250—500 46; 6] 58 | 143) 380; 7°0 360! 620 
500—1,000 | 67 | 79 387) 620; 74 690; 1,150 
1°0—2,500 | 67 | 27 6 |100 | 64°0| 1,070; 6°5 | 1,680; 3,490 
2°6—5,000 12 8 | 22°| 42 |107°8/ 1,920; 9°0 | 3,440) 5,580 
5'0—7,500 | 4 8 | 9! 21 |156°6/ 2,260; 9°1 | 6,130; 9,140 
. 2 1 3 6 |144°0/ 2,340] 8°1 | 8,840 /10,600 
-10—15,000-} | 2 3 7 |311°8| 4,140] 11°8 |11,600 |16,320 
15—20,000 |. 1 2 7 | 418°6 | 9,030} 19°0 |16,740 |23,470 
Over 20,000| 4 6 | 600°0 |12,000) — 38,800 |51,000 


total 36° 5 per cent. of the total non-traction connections in- 


the group. 
Within the next few years, a great ‘increase. in load factor 


may be expected. as.a result of the wide adoption of electrical: 


cooking and heating devices, and in consequence of the 

favourable tariffs which will, incidentally, become available. 
From Table ITI it will be seen that. the mean horse-power 

per private motor, in the inland towns group, is 7°2 H.P,, 


while the average motor load per consumer is 1°6 H.P.” 
Excellent utilisation’ of electric motors is thus indicated in. 


our average provincial town, but it is, naturally, to groups of 
manufacturing towns that we must look for the highest: total 
and individual motor loads. (See Table IH.) 

In these 80 towns, the average tariff for supply for 
“ power ” purposes is 1°62d. per B.T.U., 4.¢., 70°5 per cent. of 
the average price (2°30d.), obtained by the sale of energy 
(The:price of power quoted here and 


hereafter is deduced from the published tariffs of various 
stations. - greeter part of power salen lining 
lowest. tariff scheduled, or -even: at--lower special ” rates, 
the average price obtained lower than: 
quoted, Ag result, the. price obtained by power: sales, ara: 
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vercentage of the _price obtained for all sales, will be lower treated. For the’ purpose ‘of the present statistics, . all” the 
an the figure given in the last line of Table III, but by an central London and. inner suburban stations have “been 
amount incapable of determination from the data available.) . included in the figures for the. Metropolis. ~ Industrial con- 
To facilitate later reference to the above figures .and inter- ditions are, however, very different in various parts of 
comparison of fhe conditions obtaining in various groups: of London, and ow ing to the ‘great effect of the London figures 


TABLE Il. 
Inland..;.———Ports,—— |_ Indus- | ———Textile—-~| Iron Ship |laneous | laneous | laneous: 
Group towns, | With | Without trial } making. | building} _ma- metal {| manu- 
af, ( London } London. centres. | Cotton. | Wool, manfrs.: facturets, 
Number of towns... 3 80 29 28 7 17; 15 11 13 8 42 
Average population (in 1,000's). Gea 89 313 226°7 974 154 110 93 275 133 188 
Average consumers.. | 1,345: | 2,600 | 22,780. 1,745-} 1,715: | 1,247 8,466 |. 1,270,|-1,810 | 1,300: - 
Consumers as per cent. of population 1°52, 2°00 1°14 | 1°14} 1°56 1:26, .| 1°26 0°95 0" 96:4. 1°16 
Mean area of supply, square miles =... | | 19 14 5G 21 17 12 15°5 12 8°25 
Mean generator Kw: - --- | 3,370 | 17,600 | 7,860 | 66,500 | 6,150 | 3,840 | 2,770 | 10,300 | 3,680 5, 840 | 2,815 
Connections per generator. capacity | 1°32. 1°62 | 1°22 1°50 1°48 1°48 
Maximum load per ‘generator O65 | 0°64 O61 | 0°64 0°76 0°66 0°70 0°58 |; 0°68 065 | 0:73... 
Load factor, per cent. 21°2 20°6 17°8 19°0 19°0 19°4..}. 19°1 18°5 
Millions B.T.U. sold per annum ... | 391°5 =| 637°6 | 212°6 91°83 59°77 176°0 65°2 | | 185°9 
Connections per consumer KW. ... 3°35 | 3°54 ‘3°96 3°50 4°80 3°42 3°15 3°60 4°35} 4°80 3°24° 
Maximum load per consumer Kw. “1°61 1:70° 51°78 «2°72 1°48 1°69? 2°00 2°57 1'60.. 
Non-traction B.T.U. per head pop. per ann. 4-26°7 406 62°9 57°6 39°6 29°4 37°0 28°8 33°65 26°65 . 
Traction 17°8 26°0 20°0. 309 .| ,.23'8 24°6 13°4 216 |. 89 |. 145 
Non-traction B.T.U. . per consumer per ann. | 1,760 | 2,660 | 3,620 | 2,690 5,100 | 2,600 | 2,350, 2,900°| 2,600 | 3,500 2,200 


TABLE IIE: 
rit Inland | ———Ports———, | Indus- |———Textile———,__ Iron Shi ima- laneous | Janeous 
Group towns, | ‘With | Without! trial | making, building. chinery |. metal | manu- 
{ | London. London. | centres. | Cotton. Wool. mfrs. mifrs. ‘facturers. 
{ | i 
Private motors ; He. | 24,500 | 24,770 | 18,170 | 22,190 | 7,865 | 6,180 | 3,710 | 8,880 2,600 | 4,600) 8,630 
|L76,250. [265,400 {171,700 |236,000 | 69,060 | 34,600 | 34,380 | 90,300 | 27,600 | 41,800 | 69,350 
Traction’ motors ; “No. | 6,840 | 4,500 6,220 | 2,800 864 720 | 2,215 660 720 2,370 
H.P. ‘130, 000 266, 700 126,300 (250,800 | 89,000 | 63,200 | 24,500 | 19,300 | “65,800 
Private motors as ‘per cent. ‘non- -traction 365 | 312 445 | 31°56 37°0 340. 465 48°83. |. 291.) 4671 29°6 
Mean Private Motor horsepower: | 
Pe town. 2.319 | 9,152 6,100 33,700 | 4,600 | 2,660 | 2,295 | 8,210) 2,510 | 5,970 1,780 
Perconsumér ... | 163 | 1°48 | 22°35 148 2°33 1°56 1°96: 2°36 1°68 2°90 | 1°29 
Per machine... =... 72 93 56 77 104 | 88 67 
Mean d. per B,T.U. quoted ‘supply* 1°65 1°65 1°43 1°50 1°83 «1°36 143 152 1°46 
Ditto as per cent. obtained per B.T.U. | 770) 87°0 93°0 740 770. 840 880-72 
for all purposes.* : | | | 
™ ‘See remarks in text concerning these figures, 
(| Inland ——Porte— Indus- | ———Textile-——,|_ Iron Ship | laneous’| laneous.. 
Group -| towns, “With Without trial making. building. chinery | metal | manu- 
London | London, | centres, | Cotton, | ‘Weol. mfrs. | -mfrs, 
inl 2 { | 
Number of towns 20 28.51 13 15 8 
Mean population (in 1 ,000's) | 890 | 318°0 | 226°7 | 9743 | 1640 | 110° 93°0 | 275°0'| 133°0 | 187° 140°8 
Supply area, square miles . ~14 50 21 17 212-3 155 {826 
Consumers as per cent: of population | 125 |. 126. 0°96 0°96; 
Consumers per square mile iss Sy 161-330 186 455 110 101 |. 160 300 87 158 | ©7157. 
Mean generator capacity, KW. ... |. 8,870 17,000 | 7,860 | 66,500 | 6,150} 3,840) 2,770 | 10,300 | 3,680 | 
Connections per generator capacity 1°34 32°; 1°35 1:20 1°32 1°62 | 1°60 14846 1°48 
Maximum luad per generatorcapacity ... | O64 + 061 0°64 076 0°66 0°70 0°58 0°68 0°65 
Load faetor per cent: 18°7 18°6 21°2 20°6 17°8 19°0: 19°0 19°4 
B.T.U. per head per annum | 44°5 98°2 615 64°2 42°8 58°6 37°7 54°0 40°0 
Per cent. ditto for traction tse .... 40°0 32°0 32°6 33°0 29°4 38°5 31°65 87°0 238 38°0 363 
Traction motors as per cent. private H. 740° + 100°0 740 | 106°0 | 129°0 73°0 56°0. |}. 89°O 96°0 
nections ... vee 31:2 44°5 315 37°0 34°0 46°5 48°8. | 45°1 29°6 ... 
Private motor H.P. per machine ... eee 7'3 93 | 80 10°4 88 67 
per consumer .. | 1°48 2°35 1°48 2°33 1°66 1°96 2°36 | 1°68 2°90 1°29 
Mean price* ‘power supply (a.) 71°68 1°55 155 1°43 1°50 1°83 1°36 1°43: 1°52 1°60 1°46 
Ditto per cent. of mean in all stations | 81°0 776 775 715 915 715») 76°0 80°0 73°0 
| 


* See remarks in text concerning these: figares. 


the leading data. considered are collected in on the average data in any group in a which thes gues: the: 
Tables III ‘and-IV herewith. Table I are given “Ports” data are shown in-two columns Cy and 
the general size, nature atid ‘service of  respectively-in “Tables-II, ‘and exoluding-~ 
English céntral. station-equipment ahd. loads:as whole... London-in similar resson:London is omitted:: 
the thief British ports, we ate at" from @lasgew-from iti: Fables : 
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portd dealt with in col.’3 have an average poptla- 
tion .of 226,700, of which ‘1°14 per cent. 2,600 per 
town), represents electrical consumers. The average number 


. of consumers per square mile is 186, the mean supply area 


being 14 sq. miles: A total generator capacity of 212,200 Kw. 
(7,860 Kw. per town), supplies 287,000 Kw. of connected 
load (excluding traction), 7.¢., an average of 1°35 Kw. per 
KW. of generator capacity. ‘The maximum load recorded at 
the- stations averages 61 per cent. of the generator capacity 
and 1°78 Kw. per consumer. The connected load per .con- 
sumer is 3°95 Kw., and the average sales per annum for non- 
traction purposes is 41°5 B.T.U. per head of population and 
3,620 B.T.U. per consumer. 

The average) private motor load per town is 6,100 H.P., 
equal to roughly 45 per cent. of the total connections, exclud- 
ing traction, and averages 7°3 H.P. per motor and 2°35 H.P. per 
consumer. The relative cost of power (determined as explained 
above and subject to the limitations stated) is 77°5 per cent. of 
the price obtained for all purposes. 


The chief effects of including London in the “ Ports” group © 


are :—To increase the ayerage population per town to 313,000, 
and the mean area of supply district to 19 sq. miles, and 
to raise the mean generator capacity per town to 17,000 KW., 
andthe average maximum load to 10,700 kw. The relative 
values of the generator capacity, and the connected and 
maximum loads, are little affected, and the mean load factor 
remains practically unaltered at 18°6 per cent. The total 
number of consumers is increased 2°5 fold, and the total: sales 
are nearly doubled. The percentage of consumers rises. to 
nearly 2 per cent. of {the total population, the number per 
sq. mile of supply area being now about 330. The average 
sales per consumer falls to 2,600 units per annum, and the 
percentage of motor connections and the mean private motor 
lforse-power per consumer are also reduced. 


(To. be concluded.) 


REVIEWS. 


Die Schutevorrichtungen der Shonda gegen Atmos- 
pharische Entladungen und Uberspannungen. By Dr. G. 
RENISOHKE. Second Edition. Brunswick: Fried. 
iVieweg & Sohn. Price 3m. 50 pf. 

The subject of the protection of systems and machinery 
against internal and external voltage-rises dealt with in this 
book is one which has still largely to be treated empirically, 


in spite of the great amount of literature available in con- 


necticn with it, Consequently the new information collected 
and: incorporated in this second edition is of direct practical 
value, 
A knowledge of the bedining direct and alternating current 
effects is assumed, and theoretical explanations are relegated 
to footnotes or to references to text-books, so that, although 
the book is quite small, it covers a great deal of ground 
effectively. 
“There are seven sections, dealing with : The nature of and 
r from the various forms of discharge; atmospheric 
disc ; voltage rises due to internal causes ; protective 
methods ; protective devices without spark gaps ; protective 
devices with gaps ; and auxiliary apparatus and connections. 
The explanations of the occurrences in circuits are cut too 
short for clarity in some cases, but the diagrams are always 
good, and the numerous instantaneous oscillograph records of 
the effects of switching operations, &c., are a valuable addi- 
tion to the book. 
Electric Cranes and Hoists: Their Design, Construction, 
and Application. By H. H. Broventon, A.M.I.E.E., &c. 
London: The lectrician Printing -and “Publishing 
Co., Ltd, Price 25s. net. 
. This. book is..called, in, the prospectus issued by the 
publishers, “a.great new work.” We do not altogether like 
that. somewhat flamboyant style, but we can certainly con- 
_gratulate the author.on his workmanlike production. As 
we open the book and casually glance over the “about 900 
pages” and inspect the “more than 600 illustrations,” we 


are almost appalled when we return to the flyleaf and*tead 
beneath the title (which runs as above) the following words : 
“Being Vol. I of a complete manual on lifting and hauling 
machinery.” In the prospectus occurs the sentencé, “ The 
publishers put forward Mr. Broughton’s book as a worthy 


addition to their series of standard works on advanced 


electrical engineering subjects.” We certainly agree to that; 
this one, except for a few blemishes to be-discussed later, is 
most excellent. 

-Now about the author, has he had the experience 
necessary for such a work ? We think that we can reassure 
the reader on that point. He dedicates his work to 
Horace Broadbent “as a ‘slight expression of a keen 
appreciation of the many happy hours spent in his works.” 
Then he goes on, in the preface, to say that more than ten 
years ago he started to collate the literature on electric 
cranes, and to compile data and notes for his own use. About 
five years.ago he formed the idea of. putting the notes into 
book form. Further, he holds the position of head 
of the electrical engineering department and lecturer 
on machine design and structures at the Municipal Technical 
College at Brighton. Mr. Broughton holds a curious posi- 
tion, which, however, keeps him in touch with both sections 
of the work which is described in this volume. In any case, 
he ought to be up to date on the electrical and structural 
aspects of cranes. 

We notice a tinge of regret among the optimism of the pre-_ 
face ; for the author apologises for the delay in publication. 
Any man who sets himself a task such as_ this book shows 
evidence, runs the risk of a great disappointment. Some 
other author may be first in the field. How badly we wanted 
a book four or five years ago, and now we read the author’s 
regret for delay. ‘It has enabled the other writers to be 
first in the field.” But Mr. Broughton adds, “it has 
afforded: the author the opportunity of incorporating par- 
ticulars of several new types of machines which have only 
just become available.” _ 

It is not proposed to compare this with the other books. 
The specialist on the subject-will probably purchase all of 
those yet issued. This one appeals to. us, especially, as a 
book for the student, as well as the designer. After all, 
when a man has ‘had to lecture on a subject he gets into the 


_ way of putting things in such a manner that they are less« 


vague and indistinct to the beginner. So many so-called 
“ practical men” think that anyone can write a book or 
teach engineering students. There never was a greater 
fallacy. It requires practice to do either of these things, but, 
curiously enough, lecturing is a capital training for book 
writing. That is probably because it is essential for a good 
lecturer to be very careful in the preparation of notes. Any- 
way, the author of this book ought to be a good lecturer, 
because he is a good writer on a technical subject. 

‘The first’ five chapters contain matter common fo all 
cranes. We like the first chapter least of any in the book. 
It is called “introductory,” but it seems scrappy. There 
are tables and quotations from the technical Press ; the 
contents of this chapter are not grouped : together at all well.- 
It does, however, contain matters of interest, although they 
are poorly arranged, and some might have come, with 
advantage, later. The second chapter is on electric equip- 
ments and is quite good: We are not wearied with elemen- 
tary work ; the reader is referred to other text-books for it. 
Chapter III is on materials and. structures, and some 
excellent examples are given of solving the force diagrams. 
One of these is a 50-ton crane girder of 45 ft. span, loaded 
for a crane of 7-ft. wheel base, the weight of the trolley 
being 13 tons. ~All of. the details are fully worked out. .A 
erane pillar is also given. Another excellent example is 8 
bent jib for a 10-ton locomotive crane. Then we have con- 

The next chapter deals with the power required to drive 
cranes. This is followed by more than 100 pages on the 
details of mechanical equipment, such as ropes, chains, 
reducing gears, shafts; bearmgs, brakes, &c. . On p. 325 We 
find: Rankine’s ‘formula for shafts—the author ‘is surely 
aware that recent researches show that “Guest’s ‘formula’ 3s 
more accurate. “In’Chapter VI we are given a useful @ 
general idea of the arrangement of the principal types. 
cranes, of which we have later.more detailed consideration. 
Indeed, the typical installations discussed in Chapters 1X 
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to XIII contain “some of the best material, a good deal of 
which has probably appeared in technical papers, but which 
is here grouped consecutively. Comparisons are therefore 
easy. Some of the illustrations of this part of the book are 
wonderfully good. We could quote a dozen pages, all of 
which would be of interest, but we are forbidden by space 
considerations. 
_ The fourteenth chapter is on specifications, and should be 
of use to those who have to prepare and watch these im- 
portant documents. Hints are given how to minimise 
correspondence. We have here typical specifications of cranes, 
and also there are included two for storage batteries. The 
last chapter (which seems entirely superfluous, for every 
engineer possesses a pocket-book) is on properties of sections 
and conductors. 

A few words must be devoted to the general appearance 
of the book. It is a very thick volume, and we think that 
the amount of printed matter on nearly all of the pages 
might have been with advantage increased. Thus, contrast 
pages 773 and 777. The latter is the better, undoubtedly. 
People do not want to store unprinted paper. Take a 
typical page, as 251 ;.at least six lines more should appear 
on it, and half..an inch less. border to -the page would be 
better. Then again, the revigwer hates advertisements in 
text-books. They are excellent in the technical journals, 
but entirely out of place in a text-book, although, of course, 
the publisher may say that they help to reduce the price of 
the book. -Having thus complained, one feels free to praise. 
That can be done with ease. The author, the draughtsman 
—Mr. E. L. Billington—and the publisher are to be all 
heartily congratulated on the way in which the book is 
turned out.’ It is an excellent production.—M.S8c. - 


The Electric Propulsion of Ships. By H. M. Hozart, 
M.Inst.C.E. London: Harper & Bros. Price 5s. net. 


Daring the last two years or so, principally by means of 
papers read before the various Institutions, the attention of 
electrical engineers has been turned to the question as to 
the possibility and desirability of employing electric motors 


_ for the propulsion of ocean-going vessels. 


After a somewhat prolonged and careful study of the 
problem, the reviewer is of the opinion that, for some classes 
of ships, electric driving would be found to be a distinct 
commercial success, and that for others the installation 
of electrical propulsive apparatus. would be a financial 
calamity. 

There is undoubtedly a considerable difference between the 
knowledge and experience. possessed by electrical engineers 
and that of marine engineers or naval architects, and the 
book under consideration has been produced with the hope 
that it may serve as a bridge over which the two specialists 
may travel and to a certain extent inspect each others’ 
territory. 

Chapter I is introductory, and the book really opens. in 
Chapter II, which deals with the size and power of ships; 
some useful information is given by means of tables and 
curves, 

The energy required per ton-mile for propelling ships at 
constant speed is next dealt with. . This section is very 


' short, consisting of three pages only. It seems somewhat 


curious to see friction per ton-mile measured in watt-hours. 
The author states in a footnote that friction is to be taken 
a8 including the energy of wave motion set up by the ship 
during its passage through the water; “This new terminology 
can scarcely be commended, since friction is certainly not 
energy at all, but a force. 

- Chapter IV treats of the frictional resistance of ships, and 
this time frictional..resistance is measured chiefly in kilo- 
grammes per ton—surely a queer combination to apply to 
English ships.‘ 

Chapter V deals with what the author calls the momentum: 
of ships. He measures this “momentum” in Kw.-hours, 
and what he calls niomentum everyone else would call kinetic 
energy. Of course, people possessed already of sufficient 
Knowledge to read this book with advantage will know what 
the author means, but slovenliness in terminology is a decided 
fault in a technical or scientific work. fon required for - 
rainy and for accelerating a ship is well troated of in 
pter. 


The “speed ‘and efficiency. of propellers receive. attention: 
in the following chapter, which is largely # collection of state-- 
ments made by various authorities in presidential addresses, 
and so on. 
Mechanical speed reduction gearing for steam turbines is 
entered into in Chapter VII, and estimates are worked up for 
the Mauretania, showing the great saving of weight and 
increase in efficiency which’ would have accrued had “it 
been possible to install turbines of higher speed. ~ 
Three pages are then devoted to electrical speed reduction 
gearing for steam turbines. This chapter, so far as it goes, 
is very good. : 
Chapter IX gives a collection of more or. less well-known 
data regarding the use of superheated steam in marine 
engines. The arguments for and against the use of such 
steam are well stated. 
An instructive article on the use of electric gear as a 
means for improving the load factor is given in the succeed- 
ing chapter. The following statement by the well-known 
expert, Prof. Rateau, is worth quoting: “There ‘is, 
therefore, a lower limit of speed below ‘which the use of 
turbines cannot be recommended. I have already expressed 
the opinion that this limit is in the neighbourhood of 
20 knots.” The application of. an electric drive to a 
British third-class cruiser is also considered in this chapter. 
Owing to the large variation of speed and manceuvring 
capacity necessary in a warship, the reviewer is of the 
opinion that it is in connection with this class of vessel that 
we shall see the first large electric drives instituted. . 
Internal-combustion engines for marine propulsion are 
treated of in Chapter XI. Some good information is given by 
means of a collection of quotations and extracts from Insti- 
tution papers and articles in technical periodicals. - The 
source of information is always given, and the matter is put 
forward in an interesting and convincing style. = 

Chapter XII deals with the use of alternating and con- 
tinuous current for ship propulsion. The author is very 
severe on the direct-connected turbo-driven continuous current. 
generator, and advocates gearing between the generator . 
and turbine. The various combinations of machines and’ 
their control are described in a thoroughly satisfactory 
manner. 

The remainder of the book is occupied by detailed descrip- 
tions and illustrations of the various methods of electric 
driving for ships that have been proposed during the last. few 
years. The greater part of this is quite good, but some of the 
illustrations are practically unreadable, owing to the small 
scale adopted. 

Mr. Hobart has in this book abandoned the use of the 
comma for the decimal point, and the book, which has been 
compiled rather than written, serves the purpose for which 
the author has produced it. It is clearly printed, and worth; 
its price.—H. G. 8. 


STANDARDS FOR ELECTRICAL 
MACHINERY. 


By E. KILBURN SuOTT, 


THE recent paper by Dr. Polil is as important as any that the 
Institution has had for some time, -for it is a bread-and-butter 
paper, and to gain a livelihood - by electrical~ engineering is,; 
after all, the main business. ‘It is all very well to be able to: 
design and make electrical machines, but if they cannot be. 
sold at a fair margin of profit, there isn’t much use in making 
any. ‘Now to sell machines means that we must be able to: 
compete in price as: well as in quality, and in case.of-overseas, 
business, it also means that the orders must be: assiduously: 
sought for. Fee 
For many years our electrical manufacturers were so busy 
competing for municipal work that the overseas business. 
was somewhat overlooked. When, under the fire of criticism, : 
the bottom of municipal electric supply gave way, manu- 
facturers then directed their attention .overseas, and found: 
that foreigners had already secured a strong foothold. ; 
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‘Phe amount of electrical apparatus supplied to Australasia, 


e India and South Africa, &c., by foreign firms has been 


very large indeed, and they have secured it for two reasons :— 
First, greater energy displayed in seeking the business ; and 
second, low prices for ‘standard machines kept ready for 
delivery. Dr. Pobl has clearly shown that owing to lack of 
standardisation and through having to make machinery to 
freak specifications, our manufacturers are severely handi- 
capped, and it should be remembered that he is in a position 
to give authoritative and first-hand information on the matter, 
because of intimate knowledge of. both Continental and 
British conditions. The standards ‘for machines as drawn up 


- by the Standards Committee, are not only hopelessly out 


of date, but.they.always had an amateurish Victoria Street 


_ ring about them. At least half the men on such a Com- 
mittee should be actual designers and manufacturers. 


Regarding the rating of machines, the writer would like 
to see the actual figures stamped on the metal of the machine 
itself, because the usual small brass name-plate lends itself so 
easily to abuse, especially for motors for abroad. For 
example, there’ is the practice of stamping the correct rating 
of the machine on the name-plate affixed to it and then 
sending out:a blank name-plate so that the agent can stamp 
any output he likes upon it. It is known that certain 
people in Australia do this kind of thing. 

For small machines the time specified for testing is fre- 
ge out of all proportion to the importance of the apparatus. 

or example, motors of 5 and 10 H.P. are turned out by the 


hundred, and it may happen that 20 or 30 are wanted for’ 


one order. There is a choice between running all the 
machines for the full number of hours or else picking out a 
given percentage and testing them fully and assuming the 
rest as all right. When finding efficiencies, it is yenerally 


sufficient to find three points and then plot the: rest of the 


curve. This method is generally accepted for efficiency, so 
why not accept it for heating tests as well? Take the case 
of a number of direct-current dynamos. Thermometers 


~ placed on the field coils, could be read off at intervals, 
- and the temperatures plotted: If the heat curves are — 
gimilar or below the heat eurve obtained on a: similar 


machine, which has bad the test prolonged to the full number 
of hours, then the machines may be considered to be satis- 
factory. At the end of each run the temperature of the 
armature can be taken, and if it is lower than the field coils 
then all is well. If higher then that circumstance would 
require to be taken into consideration. 

In this connection it may be remembered that cable speci- 


fications frequently have a clause that the cable shall be kept 


under water for 24 or 48 hours. This not only means great 


‘waste of time, but it is not effective because a flaw which 
is at the bottom of the drum, and, therefore, has the hy- 


draulic head of, say, 6 ft. of water over it may be discovered, 


‘ Whereas, the top of ‘the drum is only a few inches 


under water and the pressure is much less. » The result has 
been that a great deal of cable is now tested by being placed in 
a tank which is filled with water, and then subjected to 
considerable, pressure. A flaw can be found in a few 
minutes that would escape detection the other way. 

Although mercury thermometers are usually employed 
they are dangerous, because if a bulb should break the niercury 
may run amongst the coils. .. They are especially objection- 
able for high-tension windings; spirit thermometers are 
safer. An instrument for measuring temperature, which has 
recently been introduced, has a small flexible copper tube 
about the sizeof No. 14 s.w.c- The hole is filled with a 


liquid, and it communicates with a bulb made of. nickel 
containing saturated vapour, beyond.which there is apressure 


gange. The copper tube is placed against the part to be 


measured, ancl being smali and very flexible, it can be placed . 


in positions that are impossible for a thermometer. 


Dr. Pohl’s suggestion that 85° C. should be assumed to be - 
the normal atmospheric temperature is very much to the, 


_ point, because about 90 per cent. of the area of the British 


Empire has.an average temperature well over 35° C. 
official tests, ‘we haye adopted a. figure thet only suits this 


island. In hot. climates, it frequently happens that the 


machinery is only protected by a corrugated iron building and 


“the temperature inside may be almost as much as it is out- 


Side, that is-to say, over 55°C. (100° F.). By the way, 


It is. 
just an example. of how absurdly insular we are that, in all. 


when the work of revision is taken in hand, it would be well — 


to have some members on the committee who have had over- * 


and made a special study of the conditions in thé: Colonies. 


It is interesting to note that Dr. Pohl-refers to the coming . 
of asbestos and enamel-covered wires. The writer ventured 


to point out about 10 years ago that enamel-covered wire 
would be a solution of many troubles, yet.unmechanical cotton’ 
coverings still continue. The right enamel does-not appear 


to have been found as yet, and clearly the thing todo is to draw 


upon the experience of those who understand enamelling from 
AtoZ. If we, asa nation, had understood enamelling as the 
Japanese have done for centuries, they would have been over 
here long ago and picked up all there was to learn about it. 
It is said that Japanese enamel is kept under sea water for 
long periods. It isa matter that might well receive attention 


- by some electrical engineer living-in Japan. 


DUDDELL-MATHER WATTMETERS 
FOR MEASURING DIELECTRIC LOSSES AT 
30,000 VOLTS. 


“seas experience, not “ Paget M.Ps.,” but those who ‘have lived ’ 


THE increasing use of underground cables for long-distance extra- 


high-tension transmission brings the question of dielectric losses 
again into prominence, and makes the measurement of such losses 
of considerable importance. Makers undertaking the manufacture 
of extra-high tension cables must be able to determine the losses 
with fair accuracy, in order to give the guarantees required by 
purchasers, 

During the past summer two wattmeters for testing cables at 
30,000 volts have been supplied by Mr. R. W. Paul to a well-known 
Continental firm, and a short description of them may be of interest; 


’ The current capacities of the instruments were 5 amperes and 50 


amperes respectively, so that tests on long lengths of cable must 
have been contemplated, for a current of 50 amperes at 30,000 volts, 
50 periods, means a capacity of over 5 microfarads, supposing the 
wave form sinusoidal. 

One of the chief difficulties in measuring dielectric losses in’ 
cables arises from the low power factor of good cables, which is of 
the order 0°02 to 0°03. To measure power by the simple watt- 


meter method under these conditions, instruments having very, 


large overload capacity and high sensibility are necessary. The 


Fie. 1. 


Duddell-Mather wattmeter possesses these features in a marked 
degree, and this, we presume, is one of the reasons why the equip 
ment was purchased in this country. 

The instrument is of the “Zero” dynamometer type, and, # 
used. on ordinary circuits, has been previously described in this 
journal, s0-it will suffice now to indicate its main features. These 
are :— 

1, An entire absence of unlaminated metal in proximity to the: 
moving coils, in which eddy currents might be induced. 


2. Current coils of fine insulated wire stranded together and sub-- 


" divided into 10 equal sections. 


3, Astatic pressure coils of low inductance ‘capable of carrying 
continuously 12 times the current necessary to give a full deflection 


~~ (860°) with unity power factor. 
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A plug béard is provided on-which the sections of the -ctirrent 
toils may be connected in series or parallel or series-parallel, thus 
giving a wide range of current: For example, with a 50-ampere 
instrument a full deflection can be obtained by currents from half 
an ampere to 50 amperes by suitably arranging the sections of the 
‘current coils and the resistance of the pressure circuit. The plug 
board is seen at PB, fig. 1, whilst the wattmeter itself is shownat W. 
Flexible well-stranded wires bunched together at f connect the 
plug board to the instrument. 

The added resistance in the pressure circuit consists of Duddell- 
Mather anti-capacity non-inductive gauze, by means of which the 
current in the pressure circuit is kept in phase with the voltage 


on the circuit, a matter of great importance when dynamometer 
wattmeters are used in circuits of very low power factor. A set 
of these resistances renders the instrument suitable for a wide 
range of pressures, 

When a wattmeter is used on very high-pressure circuits such 
as 30,000 volts, electrostatic attractions and repulsions become 
appreciable, so precautions must be taken to screen the instrument 
from such disturbing forces'and also to ensure the safety of the 
experimenter from shock. These desiderata are secured by enclosing 
the wattmeter and plug board in a wooden box B, fig. 2, lined 
with tin-foil in electrical connection with the supply side of the 
instrument, thus forming a Faraday cage as indicated in fig. 3, and 
by supporting this with glass sides and top, as seen in figs. 1 ard 2, 
There is a clear space of 8 in. between the box and the outer case. 
Windows w (fig. 2) in the inner box aré provided, through which 
the pointer and index may be observed. 

The torsion head is operated from the outside of the case by a 
milled head m (figs. 1 and 2) on an ebonite rod 7 some 16 in. long. 
This rod passes through a brass bush in the top of the case, which 
is earthed when the instrument is in use. The lower end of the 
rod turns an ebonite pinion which gears into a wheel cut on the 


20, 


VV 


» Foil-lined box; 0, cable; w, wattmeter; non-inductive resistance. 
Fic. 3.—D1aGRaM OF CONNECTIONS, 


ebonite torsion head. From these particulars it will be understood 
that there is little risk of shock in using the instrument, and that 

— moving portions are effectively screened from electrostatic 
lorces, 


At the right-hand end of the outer case there are bell-mouthed 
holes in a wooden block through which heavily insulated cables are 
led to and from the plug board, whilst at the left-hand end a 
sliding door d gives access to the clamping head seen at ¢, fig. 1. 

The non-inductive resistances used in series with the pressure 
coils of each wattmeter have a total resistance of 300,000 ohms, and 
will carry one-tenth of an ampere. They are contained in two 
galvanised iron tanks filled with oil, the interior construction 


The anti-capacity gauze,* gg, is carried on porcelain rods, pp, 
supported by a framework from the lid, 77, of the tank, Connection 


* being shown in fig. 4. 


* The gauze is like a ribbon some 7 in, wide, having silk as warp 
wire as woof, 


with the gauée is made by metal rod’ passing through long 
porcelain insulators, P P, projecting well above the-coyer, whilst 
the lowef end’ dip into the oil when placed in the tank. There is 
a tiinimum distance of about 6 in. between any live metal and the 
sides of the taiik, in order that the tank may be earthed whilst the 
gauze is connected with the 30,000-volt supply. 


Fie. 4; 


Before being dispatched, both the wattmeters and the resistances 
were tested at the National Physical ‘Laboratory at pressures 
considerably in excess of the working voltage, with satisfactory 
results, 


PARLIAMENTARY. 


Tramways and Electricity Estimates. 


THE following estimates have been prepared in connection with the 
various Bills to come before Parliament next'session:—. 


West Ham Corporation (J. G. Morley, engineer) tramways, 
pore a works other than tramways, £13,200; 
to’ tee eee oon wee oo 

Loch Ericht Water and Electric Power (Scotch Provisional 
Order), J. & H. Leslie & Reid, engineers... aad 

Birmingham Corporation (H. E. Stilgoe, engineer) ‘tram- 
ways, £218,900; (R. A. Chattock, city electrical 
engineer) purchase of land for generating station, 
£8,500 ; erection of generating station, £124,000; 

_ machinery and equipment of station, £156,000; 
development of existing transformers station and 
provision of new. transforming sub-stations, in- 
cluding erection of buildings, plant and equipment, 
£84,000 ; provision and laying down of extra-high- 
tension trunk mains to connect the new generating =f 
station to the existing generating station and 
transforming sub-stations of the Corporation, and .- 
of the extra-high-tension mains 1equired to supply 
large consumers, £67,500; provision and laying 
down of low-tension feeders, £60,000 és eee 

Kingston-on-Hull Corporation (A. E. White, engineer) 
tramways—permanent way, £28,000; -electrical 
equipment, £7,000; 35 tramway cars, £28,000; 
land and buildings, £12,000 ; generating plant and 
machinery and additional cables, &c., £20,000... 

Hove Corporation (H. H. Scott, engineer), purchase of 

land for generating station, depdts, car-sheds and 

other buildings, £4,000; erection of generating 
station, depéts, car-sheds and other buildings, 
£20,000; provision of overhead equipment and 
construction of other works and lighting trolley 
vehicles, £32,238; provision of trolley vehicles, 

£24,000 ; provision of motor-"buses, £24,000 oe. 104,238 

Glasgow Corporation (J. Ferguson, engineer) tramways ... 

County of Lanark tramways. (Blyth & Westland, 
engineers), purchase of land, £4,570 ;. construction 
and equipment of tramways, £96,470; electrical 
equipment of trolley vehicles, £19,000 sss ie 

L.C.C. Tramways (M. Fitzmaurice, engineer), tramways ... 312,700 

Stockport Corporation (R. Lomax, engineer), overhead 
electrical equipment for the purposes of running 


including standards, cables, &o,, £6,913; five 
trolley cars, £3,750 oe 


£38,600 
300,000 


718,900 


10,663 
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Swansea Corporation (C. A. L. Prnsmann, borough elec- 
trical engineer) tramways, £15,694; posts, 
standards, &c., £2,300 .. are ss. $17,994 
Brighton Corporation cw. Marsh, tramways engineer), 
purchase of land and easements, £1,500 ; sheds and 
buildings for trolley vehicles and "buses, £17,500 ; 
’ underground cable-ways and cables for trolley 
vehicles, £21,730; shelter for passengers, £1,500 ; 
trolley vehicles, £46,000; motor - omnibuses, 
£30,000 .. 134,400 
Brighton and Hove and District Railless Traction ah 8,919 
Sheffield Corporation (C.-F. Wike, engineer) tramways, 
£216,114; provision of, and electrical equipment of, 
trolley vehicles, £40, 681; : pr of ‘land for 
tramroad, £5,127 
Metropolitan Electric Tramways “Gtephen Sellon and : 
A. H. Pott, engineers), tramways ... 12,410 
Penwortham Bridge Tramway es , O41 
North Ormsby, South Bank, Normanby and Grangetown 
Railless Traction (W. Porritt Ingram, engineer) ... 7,015 
Edgware and Hampstead Railway .... *131,933 
Metropolitan District Railway §244,565 
London Electric Railway... eee one 758,100 
Metropolitan Railway ... 40s 875,144 


261,922 


NEW PATENTS APPLIED. FOR, -191]. 
(NOT YET PUBLISHED.) 


— e: ly for this journal by Messrs. W. P. Taompson & Co., 
lectri Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


29,065. ** Tramcars and like vehicles.”” BrusH ELECTRICAL ENGINEERING Co., 
Lrp., and 8. Lercu. December 27th. 

29,074. Blectric lamp.”” F.W.Davirs. December 27th. 

29,098. ‘‘ Manufacture of metallic-filament incandescent lamps.” SIEMENS 

Hatske Axt-Ges. (Addition to 19,077/1910. Convention date, December 

80th, 1910, Germany.) December 27th. (Complete.) 

29,126. ‘Electric furnace.”” A. HELFENsTEIN. (Addition to No. 17,650/09). 
December 27th. (Complete.) 

29,188. ‘* Controllers for electric motors.”” P.8. Turner. December 27th, 

29,141. ‘Miners’ safety lamps of the electric type.” J. L. Hupson. 
December 

29,145. es or twisting machines with separately and electrically- 
driven Ea, ScHNEIDER. December 27th. (Complete.) 

29,146. control for direct-current _motors.”” A, Martin, 
Jackson, A. J. Campsett, T. B. Camprpett and W. Decem- 

r 28th. 

29,148. ‘*Electro-magnet mover for points of electric tramway lines.” E, 
Ketynack. December 28th. 

29,160. ‘*Inner field magnet composed of a number of separate magnets for 
multipolar electrical machines having an outer armature.” E. VoLKERs. 
(Convention date, ber 3lst, 1910, Germany.) December 28th. (Com- 


29,161. ‘Field magnet consisting of a number of permanent gr for 
multipolar electrical machines having an outer armature.” E. VoLKERs. 
Addition to No, 29,160/1911. Convention date, January 2lst, 1911, Germany.) 

cember 28th. (Complete.) 

29,178. ‘‘ Regulation of dynamo-electric machinery.” E. MakzxEs, 
(Akt.-Ges. Brown, Boveri et Cie, Switzerland.) December 

29,195. ‘*Telephonic transmitters.” W. J. Marcuant. (Addition to No. 
24,890/1910. December 28th. (Complete.) 

29,201. ‘Magnetic separators.” Frirp. Krupp Axt.-Grs. GRUSONWERK: 
eceanalen date, January 12th, 1911, Germany.) December 28th. (Complete.) 

29,209. ‘* Safety electric mining lamp.’’ R.C. Hatz. December 28th. 

29,224. ‘*Magnetic separators.” Friep. Krupp Axt.-Ges. GRUSONWERK. 
(Convention date, January 12th, 1911,Germany.) December 28th. (Complete.) 

29,284. ‘Combined electrical switch and resistance or current-graduating 
device.” SwircuEs, Lrp., and W. L. Barer. December 28th. 

29,290. Electric shade carrier,” J. H.Ornmrop and W. J. Decem: 
ber 29th. 

29,291. “Electric measuring instruments.” British THOMsON- Hovston 
Co., Lrp. (General Electric Co., United States.) December 29th. 

29,316. “Electric hand lamps suitable for use in mines and apparatus for 
charging the same.” CaLLENDER’s CaBLE AnD Construction Co., Lrp., an 
J.C. A. Warp. December 29th. 

29,822. ‘*Combined electric floor lamp and table lamp and palm stand.” 
W.H. Bennerr. December 29th. 

29,826. ‘* Electric —v apparatus for internal combustion engines.” G, 
CowcuEr. December 

29,327. ‘* Appliances for use in connecting electrical accumulators for 
charging and use.” K.R.Smitx. December 80th, 

29,884, ‘Electric safety lamps.”’. G. A. Dickiz, December 80th. 

29, 854. ** Portable electric hand lamps.” E. A. Haitwoop. (Addition to 
No. 486, 1911). December 30th. (Complete.) 

29,868. ‘Electrical ignition devices for internal-combustion engines.” R, 
Boscu (Firm of). (Convegition date, February 18th, 1911,Germany.) December 
80th. (Complete.) 

29,892, “X-ray the like and the thereof.’”’ C, A, 

December 


FRIEDRICH, 


“PUBLISHED SPECIFICATIONS. 


Copies of afiy of the cations in the Sewing. tt obtained 
f Messrs. W. P. mpson & Co., 285, High Holborn, nn Ar and at 


Liverpool and B yes post free, 9d. (in stamps). 


1910. 


Device Fok Maxine anp BreAkInG Exectric Contacts IN WIRELESS SIGNAL- 
Line Systems. F, H. Varley. 20,585. September 8rd. 

MECHANISM FOR APPLICATION OF MAssaGE BY VIBRATION OR PERCUSSION WITH 
OR WIFHOUT CoMBINATION OF Exxornricrry, A, Ray. . 28,225, October 7th, 
(May 4th, 1911.) 


Excitation oF INpvoTION DyNamo-Etectrio Machinery, Akt.-Ges, Brown, 
Boveri et Cie. 25,897. November Ist. (November Ist, 1909.) 

Arc Lames. Ges. Maschinen und Metall Industrie. 27,942, 

Ist. (D ber Ist, 1909.) 

‘maaan FoR REGULATING THE FREQUENCY OF ELECTRIC CURRENTS PRODUCED 
By Rotary Siemens Bros. Dynamo Works. (Siemens- 
Schuckertwerke Ges.) 28,081. December 2nd. 

Execrric Ovens. ©, J. Ogden and M. M, Hay and J. Templeton. 28,129, 
December 8rd. 

MerxHop or Forming Fitms ALUMINIUM AND OTHER ELEcTRO- 
LytTio Cetts. R.Mershon. 28,852. Di 6th. (J 'y 5th, 1910.) 

ELEectropEs FoR ELEoTRIC Barrerizs. P, J. “Kamperdyk. 28,419, 
December 6th. (December 6th, 1 

ELgzoTRIo CuRRENT GENERATORS. A. E. R. Bottone. 28,612, December 8th, 

ExEotric Batteries. R. Russell. 28,986. December 18th. 

Maenetic Separators. H.H. Thompson. 29,052. December l4th. 

MEans FoR AUTOMATICALLY ACTUATING THE Track Pornts oF ELEcTRIC Ratt 
WAYS AND THE LIKE. E, Fehr. 29,410. December 19th. (Cognate applica- 
tion, No. 14,092 of 1911.) 

Means For Recunatinc ExxecrricaL Heating Apparatus. W. E. Trumpler, 
80,201. December 29th. (January 10th, 1910.) 

ELECTRICALLY-OPERATED INDICATING OR RECORDING APPARATUS FOR WEIGHING 
MACHINES OR THE LIke. 8. Round. 28,555. November 16th. 

Exectric Current Recutators. J. 8. Goodwin, J. A. J. Haslop and T. H, 
Brown. 28,618. December 8th. 


‘Hose-Pires FoR ELECTRICALLY-CONTROLLED VACUUM CLEANING APPARATUS AND 


THE LIKE. T; H. White. 28,720. December 10th. 

Exxotric Horns. H.C. Davy. 28,798. December 10th. 

Exrcrric Crocxs, H.Creese. 28,881. December 12th. 

ELEcTRIO TRANSMISSION OF PowER By PoLyPpHASE CuRRENTS. Siemens Bros, 
Dynamo Works, Ltd. (Siemens-Schuckertwerke Ges.) 29,168. December 
15th. (Patent of Addition not granted.) 

Tronctap, O1t-Break Execrric Switoues, Spagnoletti, Ltd., and V. F. Joyce. 
22,270. December-16th, 

—_ SIGNALLING System. A. Mathys. (Morkrum Co.) 29,296, December 


Printing TELEGRAPHS, A, Mathys. (Morkrum Co.) 29,297.. December 16th. 
Exectric Auarm Systems. P, L. L. Leduc, 29,804. December 16th. 


Means FOR AUTOMATICALLY OPERATING ELECTRIC SWiTCHES FOR USE IN 
CONNECTION WITH ELECTRICALLY-DRIVEN OR ELECTRICALLY-CONTROLLED 
Macutines. F, Jackson and G. E. Pearson. 29,441. December 19th. 

Apparatus FoR DurLex TELEGRAPHY. Heurtley & Gott. 30,402. 


1911. 


Exgotric Hanp-LamMp FOR THE USE OF PoLice, PosTMEN, WATOHMEN AND THE 
LikE. R. Westmancott. 8,874. February 9th. 

Exectric LANTERN FOR ExtTERIOR ILtumiNaTION. F. C, McQuown. 8,892, 
February 10th. 

InTERCOMMUNICATING SysTeEMs AND Apparatus. R. L. Murray. 
8,624, February 11th 

MovuntinG oF DynaMos ON RAILWAYS AND THE LIKE VEHICLES. Lake. (United 
States Light and Heating Co.) 38,722. February 14th. 

ATTACHMENT OR CoVER FOR TELEPHONE Movurupieces. A. B. Leete. 4,000, 
February 16th. 

Water HeatinG py Mgans or Execrricity. W.A.Toppin. 5,809. March 8rd. 

ELECTRICALLY-PROPELLED VEHICLES. D. Balachowsky and P. Caire, 1,062. 
March 2ist, (March 22nd, 1910. Addition to No. 28,475 of 1909.) 

AtarM System. R. Goldstein. 17,671. March 25th. (March 28th, 


Gatvanic Batteries. A. Sandrini and C. Sanguineti. 9,528, April 
th. 


ELECTROMAGNETIC Switches. H. Lofquist. 10,652. May 2nd. 

TELEGRAPHIC INSTALLATIONS. H. von Kramer. 10,857. 

ay 4th. 

Timinc Devices FoR REGULATING THE IGNITION IN THE CYLINDERS OF 
InTERNAL-CoMBUSTION ENGINES. W. Moore and Ambrose Shardlow & Co, 
18,191. June Ist. 

ConTROLLING APPARATUS FOR ELEcTRIC MoToRS CHIEFLY AS USED WITH 
Exectric Lirts. A. Turner and C. Wilkinson. 18,469, June 5th. 

SPEED REGULATION oF PoLyPHasE SERIES Motors. Siemens-Schuckertwerke 
Ges. 18,877. June 9th. (June 10th, 1910.) 

MEEcURY OR OTHER VaPouR ELEcTRIO APPARATUS, J. 8S, Anderson and G. B, 
Burnside. 16,187. July 18th. 

Switcnes. E, A. Fagerlund, 17,284. July 29th. (August 

th, 

Carson ELEcTRODES FoR Arc Lamps. M. P. Schiff. 17,690. August 8rd. 

ConstRucTION oF ELECTRICALLY-HEATED OvEN. Veritys, Ltd., and H. Fletcher. 
22,021. October 6th. 

For Exectric Motors Driving Motor Trains. W. A. T. 
Muller, 1,209. January 17th. 

ELEcTRICALLY ResisTaNT MATERIAL AND A PROCESS FOR PRODUCING THE SAME. 
J. Jones. 1,459. January 19th. 

Exectric IncanpEscent Lamp wITH INTERCHANGEABLE CARRIER FOR THE 
Finaments. A. Bloch. 1,707, 

SIGNALLING APPARATUS FOR USE WITH Mono or PotyPHasE CuRRENT. G.G.M. 
Hardingham. (Hartmann & Braun Akt,-Ges,) 2,1.0. January 27th. 

Wiretess TELEGRAPHY AND TELEPHONY. J. Shoemaker and N. Wilson. 2,456. 
January 31st. 

ReEtays FoR AUTOMATIC CONTROLLERS FOR ELEcTRIC Motors. J. M. Slater. 
2,530. January 3ist. 

Means of Packinc AND TesTiInG INCANDESCENT Guopes, A. A. 
Brown. 2,667. February 2nd, 

Exzcrricat Connzctok. J. H. Harpin and Walker, Horrocks & Co. 3,794. 
February 

TELEPHONE Systems, W. J, Rickets. 4,282. February 20th. 

ExecrricaL Conract-Maxine Devices. G.St.J. Day. 5,422, March 4th. 

Eecraicity Meters, Chamberlain & Hookham, Ltd., and 8. James. 5,654. 
March 7th. 

A. Page. 6,129. March 11th. 

Swircues. British Thomson-Houston Co. (General Electric Co, 
7,104. March 2ist. 

Exeorric Frame Arc Lamps. N. Schuer and R. Haddrell. 8,018, April 6th. 

Exgorric REGULATING ARRANGEMENTS. W. E. Lake. (United States Ligh 
and Heating Co.) 9,366. April 15th. 

ELEcTRICALLY-Driven Pumps, J.C. Merryweather. 9,717. April 2ist. 

THERMO TELEPHONES. B, Gwozdz. 11,234. May 9th, 

MicrorHonges. F, Nussbaum. 11,610. May 18th. 

Aro Lamps witH Execrropes. R. W. James. (Ges. fir Verwertung 
Technischer Patents.) 15,217. January 29th. 

Exgorric Switcnes. H. Thiel. 16,078. July 11th. 

Devicz ror Heating Runninc WATER OR OTHER Liquip By ELECTRICITY. 
R. Lofquist, 16,602, July 18th. 

CimculT ARRANGEMENTS FOR AUTOMATIC TELEPHONE Excuaneaus, Siemens and 
Halske Akt.-Ges, 19,185, August 27th. qangest 27th, 1910.) 
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